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PREFACE   TO   THE   THIRD    EDITION 

At    the    request   of   Sir    Frederick    Treves,    I    undertook   the 

responsibility  of  a  complete  revision  of  this  Manual,  of  which 

the   Second  Edition  has  for  some  time  been  out  of  print.    For 

the  delay  in  the  appearance  of  the  Third  Edition  I  must  ask 

indulgence,  in  view  of  the  great  amount  of  work  involved,  and 

the  extensive  changes  and  additions  that  have  had  to  be  made. 

The  ever-growing  importance  of  Abdominal  Surgery  rendered  it 

advisable  that  the  operations  on  the  abdomen  should  be  grouped 

together  in  the  first  volume.     Some  sections  have  been  curtailed 

or  omitted,  such  as  that  relating  to  Lateral  Lithotomy,  but  most 

of  them  have  been  added  to,  and  several  are  wholly  new.     A 

considerable  number  of  fresh  illustrations  have  been  inserted, 

and  a  series  of  coloured  plates  has  been  introduced  to  make 

clearer   the   anatomy   of  certain   important   operations.    These 

coloured  plates  have  all  been  drawn   specially  for  this  Edition 

from    dissections  in   the    Museums    of    the    Royal   College   of 

Surgeons  and  the  London  Hospital  Medical  College.      I  beg  to 

thank  the  Councils  of   those  institutions  for  their  kindness  and 

courtesy  in  this  matter. 

So  far  as  present  surgical  experience  goes  I  have  selected 
for  description  the  best  methods  of  performing  the  various 
operations,  but  I  have  endeavoured  to  avoid  encumbering  the 
work  with  foot-notes  and  details  as  to  the  exact  forms  of  incision, 
etc.,  employed  by  many  individual  surgeons.  Both  surgery 
and  medicine,  I  venture  to  think,  have  been  greatly  hampered 
in  the  past  by  the  needless  introduction  of  names. 
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vi  PREFACE 

The  sections  on  Ovariotomy  and  Hysterectomy  have  been 
revised  by  Dr.  H.  Russell  Andrews,  those  referring  to  Renal 
and  Vesical  Operations  have  been  revised  and  extensively  altered 
by  Mr.  F.  S.  Kidd  and  myself,  the  section  dealing  with  Operations 
on  the  Rectum  has  been  revised  and  largely  rewritten  by  Mr. 
A.  J.  Walton.  To  those  gentlemen  I  am  sincerely  grateful  for 
their  help. 

Whilst  so  many  additions  and  alterations  have  been  made 
in  this  Edition  that  it  is  really  a  new  work,  it  is  hoped  that 
everything  of  permanent  value  in  previous  Editions  has  been 
retained,  and  that  its  practical  character  and  its  utility  have 
been  enhanced. 

J.  Hutchinson. 

I,  Park  Crescent,  W. 
January,  1909. 


EXTRACT   FROM    PREFACE  TO  THE 

FIRST    EDITION 

The  present  work  concerns  itself  solely  with  the  practical  aspects 
of  treatment  by  operation,  with  the  technical  details  of  Operative 
Surgery,  and  with  such  part  of  the  surgeon's  work  as  comes 
within  the  limits  of  a  handicraft. 

With  the  indications  for  operating  I  have  not  dealt,  nor  have 
I  entered  into  the  mysteries  of  surgical  statistics. 

For  the  selection — out  of  the  vast  and  bewildering  collection 
provided  by  the  literature  of  Surgery — of  particular  methods  of 
operating  I  must  hold  myself  answerable.  I  have  selected  such 
measures  as  have  appeared  to  me  to  be  the  best,  and  have  made 
no  attempt  at  encyclopaedic  completeness. 

The  majority  of  the  descriptions  are  founded  upon  personal 
experience  in  the  operating  theatre,  and  upon  repeated  operations 
on  the  dead.  The  account  of  such  particular  methods  as  are 
associated  with  the  names  of  individual  surgeons  I  have  en- 
deavoured to  give  in  the  actual  words  of  the  authors. 

In  each  section  I  have  included  details  as  to  the  preparation 
of  the  patient  and  the  after-treatment  of  the  case,  and  have 
discussed  the  comparative  merits  of  the  various  operations 
described. 

The  illustrations  have  been  executed  by  Mr.  Charles  Berjeau, 
to  whose  artistic  skill  and  much-tried  patience  I  am  greatly 
indebted.  The  majority  of  them  have  been  made  from  sketches 
of  my  own.  Such  as  have  been  derived  from  other  soiurces  are, 
I  hope,  fully  acknowledged. 

Frederick  Treves. 

October,  1891. 
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PART  L— GENERAL  PRINCIPLES 

CHAPTER    I 
THE  PATIENT 

I. — CONDITION   OF    THE    PATIENT  AS    IT  AFFECTS    THE 

RESULT   OF   AN   OPERATION 

"  Never  decide  upon  an  operation,  even  of  a  trivial  kind," 
wrote  Sir  James  Paget,  "without  first  examining  the  patient 
as  to  the  risks  of  his  life.  You  should  examine  him  with  at 
least  as  much  care  as  you  would  for  a  life  insurance.  It  is 
surely  at  least  as  important  that  a  man  should  not  die,  or  suffer 
serious  damage,  after  an  operation,  as  that  his  life  should  be 
safely  insured  for  a  few  hundred  pounds." 

In  the  case  of  urgent  operations,  performed  for  the  immediate 
purpose  of  saving  life — as  in  the  relief  of  a  strangulate;d  hernia — 
few  considerations  weigh  with  the  surgeon  save  the  one  great 
need.  But  before  undertaking  operations  of  expediency,  such 
as  the  removal  of  innocent  tumours,  the  closure  of  a  cleft  palate, 
and  the  like,  it  is  of  infinite  importance  that  every  possible 
consideration  be  given  to  all  circumstances  which  may  aifect 
the  patient's  well-being  and  the  success  of  the  operation. 

No  operation  is  without  risk :    some  involve  special  risks  ; 
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some  overwhelming  risks.  It  is  the  surgeon's  duty  to  estimate 
the  proportion  between  the  danger  incurred  by  the  operation 
on  the  one  hand,  and  by  the  disease  if  left  untreated  on  the  other. 

The  risk  attending  the  removal  of  a  deformed  toe  should 
be  infinitesimal.  In  properly  selected  cases  it  is  certainly 
trifling.  The  operation,  however,  may  be  followed  by  danger 
to  life  if  it  be  carried  out  in  the  subject  of  chronic  kidney 
disease. 

If  the  mortality  attending  the  removal  of  large  ovarian 
tumours  were  far  higher  than  it  is,  the  operation  would  still 
be  justifiable,  inasmuch  as  the  death-rate  in  untreated  cases  is 
so  high  as  to  leave  but  little  prospect  of  life. 

On  the  other  hand,  were  the  death-rate  of  h3^terectomy 
lower  by  threefold  than  it  is,  it  would  not  sanction  the  per- 
fonhance  of  that  operation  on  account  of  a  small  fibroid  tumour 
which  had  ceased  to  grow,  which  produced  no  S5miptoms,  but 
which  the  pittSnt'j  as  a  whim,  was  determined  to  be  freed  from. 

If  a  patient  wishes  to  be  rid  of  a  mere  inconvenience,  or  of 
some  real  or  imagined  blemish,  it  is  exceedingly  important  that 
the  precise  risk  at  which  relief  may  be  obtained  should  be  clearly 
ascertained. 

Besides  the  risks  to  life,  there  are  possibilities  to  be  con- 
sidered which  may  be  termed  local  risks. 

The  operation  for  the  relief  of  Dupuytren's  contraction  of 
the  palmar  fascia  has  led  to  sloughing  of  the  tissues  of  the  hand 
and  a  crippling  of  the  limb  infinitely  more  severe  than  that 
attending  the  original  disease.  Even  in  cases  where  perfect 
healing  has  been  secured,  want  of  care  in  after-treatment  has 
sometimes  led  to  stiffening  of  all  the  fingers  in  an  extended 
position — a,  condition  more  disabling  than  the  original  con- 
traction  of  one  or  two  of  them. 

We  have  known  an  o|>eration  for  the  removal  of  a  small  ex- 
ostosis of  the  femur,  which  caused  little  inconvenience,  lead  to 
suppuration  of  the  knee  and  a  final  ankylosis  of  the  joint. 

An  operation  for  harelip  carried  out  under  unfavourable 
circumstances  has  left  the  deformity  worse  than  it  was  before.. 
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It  must  not  be  assumed  that  precise  attention  to  the  securing 
of  asepsis  covers  all  precautions  and  leaves  nothing  more  to 
be  done. 

It  is,  in  fact,  of  the  utmost  importance  that  every  care  should 
be  taken  to  arrive  at  a  knowlec^e  of  the  physical  condition 
of  the  individual  upon  whom  even  a  small  operation  is  to  be 
performed.  Every  surgeon  must  have  met  with  instances 
where  he  has  regretted  the  neglect  of  this  fimdamental  precaution. 
I  (F.  T.)  once  snipped  ofE  with  the  scissors  a  small  fibrous  epulis 
growing  from  the  gum  of  a  little  boy.  I  discovered  afterwards 
— ^what  I  should  have  known  before — that  the  patient  was  the 
subject  of  haemophilia.  The  small  wound  became  the  seat  of 
almost  uncontrollable  haemorrhage,  and  it  was  not  until  a  fort- 
night had  elapsed  that  the  patient  could  be  said  to  be  out  of 
danger.  In  another  case,  I  removed — at  the  patient's  urgent 
request — a  small  sebaceous  cyst  from  the  scalp  of  a  man  of 
fifty.  The  wound  soon  broke  down,  suppurated  freely,  and 
became  the  starting-point  of  a  low  form  of  erysipelas,  of  which 
the  patient  nearly  died.  It  was  discovered  after  the  operation 
that  the  man  was  suffering  from  diabetes,  a  fact  of  which  he 
himself  was  not  aware. 

In  forming  a  proper  estimate  of  the  risks  involved  by  opera- 
tions— so  far  as  the  condition  of  the  patient  is  concerned — 
many  factors  have  to  be  considered,  and  in  the  paragraphs 
which  follow  the  more  important  are  dealt  with.* 

Age. — ^Age   exercises  a  considerable  effect  upon  the  result 

of  operations. 

« 

In  children  wounds  usually  heal  well ;  the  patient's  organs 
are  healthy  and  vigorous,  and  the  nutritive  activity  of  the  body 
is  in  its  prime.  Children  show  great  recuperative  power,  and 
are  free  from  the  effects  of  that  mental  anxiety  which  often 
acts  so  injuriously  upon  adults.    They  are  able,  moreover,  to 

*  Considerable  ase  has  been  made  of  Sir  James  Paget's  classical  lecture  upon 
the  subject.  The  question  of  the  effect  of  the  operation  itself  is  alone  considered. 
The  special  risks  attending  the  administration  of  anaesthetics  and  the  circum- 
stances modifying  those  risks  must  be  left  for  discussion  in  special  works  on  the 
subject. 
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stand  long  confinement  in  bed,  and  even  to  endure  a  tedious 
suppuration  with  comparatively  little  ill  effect. 

On  the  other  hand,  children  suffer  severely  from  shock  and 
the  effects  of  acute  pain.  Pain,  if  unrelieved,  may  in  a  few 
hours  reduce  a  child  to'^a  state  of  collapse.  Mr.  Howard  Marsh 
cites  the  case  of  a  child,  two  years  old,  who  **died  apparently 
of  the  pain  and  terror  caused  by  the  repeated  dressings  of  a 
bum  on  the  trunk  and  lower  limbs." 

Shock  is  certainly  a  prominent  danger  in  operations  upon 
young  and  healthy  children.  Abdominal  section  for  the  un- 
ravelling of  an  intussusception  is  an  operation  frequently  re- 
quired in  infants  and  young  children.  Since  surgeons  realised 
the  importance  of  all  possible  rapidity  and  protection  against 
shock  in  such  operations  the  mortahty  has  greatly  diminished. 

It  has  been  said  that  children  bear  the  loss  of  blood  badly. 
Mr.  Marsh  has  questioned  the  soundness  of  this  belief,  and  with 
his  view  I  entirely  concur.  Haemorrhage  must  be  regarded 
relatively  when  comparing  children  with  adults.  If  the  weight 
of  the  body  be  taken  in  conjunction  with  the  amount  of  blood 
lost,  I  think  it  wiU  be  found  that  children  bear  haemorrhage 
well,  and,  in  the  case  of  repeated  bleedings,  often  remarkably 
well. 

Operations  should  not  be  performed,  if  possible,  during  the 
first  dentition.  Children  are  then  often  restless  and  excitable, 
liable  to  digestive  disturbances  and  to  convulsions,  and  apt  to 
develop  a  high  temperature  under  little  provocation. 

The  natural  restlessness  of  children  is  often  an  obstacle  to 
the  perfect  success  of  an  operation,  and  operations  in  the  region 
of  the  pelvis  are  apt  to  be  complicated  by  the  difficulty  of 
keeping  the  child  clean.  This  is  of  special  importance  with 
regard  to  operations  for  radical  cure  of  hernia,  which  in  young 
children  require  the  greatest  care  to  prevent  soiling  of  the 
wound  with  urine,  and  consequent  suppuration. 

It  is  essential  to  the  good  result  of  a  plastic  operation  that 
the  child  should  be  in  sound  health.  The  operation  should  be 
postponed  if  the  patient  has  recently  been  exposed  to  the  risk 
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of  infection  from  any  of  the  exanthemata,  or  is  the  subject  of 
diarrhoea  or  any  gastric  disturbance  to  which  young  children 
are  so  Uable. 

The  remarkable  effect  an  operation  now  and  then  appears 
to  have  in  determining  the  appearance  of  scarlet  fever  is  well 
known. 

Of  the  influence  of  old  age  upon  operations,  Sir  James  Paget 
writes  : — "  Among  the  old  there  are  even  greater  differences 
than  among  the  younger  in  the  ability  to  recover  from 
operations ;  and  age,  if  reckoned  by  years,  is  not  the  only 
thing  in  them  we  must  estimate.  .  .  .  They  that  are  fat 
and  bloated,  pale,  with  soft  textures,  flabby,  torpid,  wheezy, 
incapable  of  exercise,  looking  older  than  their  years,  are  very 
bad.  They  that  are  fat,  florid,  and  plethoric,  firm-skinned,  and 
with  good  muscular  power,  clear-headed,  and  willing  to  work 
like  younger  men,  are  not,  indeed,  good  subjects  for  operations- 
yet  they  are  scarcely  bad.  The  old  people  that  are  thin  anci 
dry  and  tough,  clear-voiced  and  bright-eyed,  with  good  stomachs 
and  strong  wills,  muscular  and  active,  are  not  bad ;  they  bear 
all  but  the  largest  operations  very  well.  But  very  bad  are 
they  who,  looking  somewhat  like  these,  are  feeble  and  soft- 
skinned,  with  little  pulses,  bad  appetites,  and  weak  digestive 
power,  so  that  they  cannot,  in  an  emergency,  be  well  nourished, 

"  The  old  are,  much  more  than  others,  liable  to  die  of  shock, 
or  of  mere  exhaustion  within  a  few  days  after  the  operation. 
They  bear  badly  large  losses  of  blood,  long  exposure  to  cold, 
sudden  lowering  of  temperature,  loss  of  food.  Large  wounds 
heal  in  them  lazily.  Their  stomachs,  too,  are  apt  to  knock  up 
with  what  may  seem  to  be  no  more  than  necessary  food — 
though,  indeed,  it  often  is  so ;  for  many  old  people  are  in  les« 
peril  with  a  scanty  diet  than  with  a  full  one.  Their  convalescence 
is  often  prolonged.  .  .  .  There  are  some  to  whom  con- 
valescence is  more  dangerous  than  disease. 

"  You  must  choose  for  the  old,  if  you  can,  short  and  gentle 
operations,  and  be  sparing  of  haemorrhage.  You  must  keep 
them  warm,  and  not  feed  them  beyond  their  real  necessities, 
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nor  keep  them  long  recumbent.  In  all  their  convalescence  you 
must  be  constantly  on  the  watch  for  latent  mischief.  Your 
cares  must  be  doubled  when  your  operations  are  on  the  lower 
limbs,  or  the  lower  part  of  the  trunk,  or  on  the  back,  for  in 
operations  on  these  parts  the  risks,  both  local  and  general, 
are  much  greater  than  in  the  parts  above  the  heart.  .  .  . 
Let  me  add  that  of  all  the  conditions  of  disease  or  imperfect 
health  which  influence  the  results  of  operation,  there  is  no 
graver  complication  than  old  age,  unless,  indeed,  it  be  habitual 
intemperance." 

Sir  James  Paget's  picture  is  perhaps  too  highly  coloured. 
It  is  not  old  age  so  much  as  senile  degeneration  that  is  to  be 
feared  by  the  operating  surgeon.  In  well-preserved  patients 
over  seventy,  excellent  recovery  may  be  witnessed  after  ovari- 
otomy, herniotomy,  or  other  major  operations.  Few  procedures 
would  appear  more  formidable  than  suprapubic  prostatectomy, 
which  involves  considerable  bleeding,  a  somewhat  rough  opera- 
tion, and  the  persistence  of  a  urinary  fistula  for  some  weeks. 
Yet  the  mortality  of  this  operation,  performed  on  patients  of 
from  fifty  to  eighty  years  of  age,  is  not  more  than  ten  per  cent. 

Sex. — Other  things  being  equal,  it  would  appear  from 
statistics  that  women  bear  operations  somewhat  better  than 
men.  This  fact  may  be  explained  by  the  circumstance  that 
they  are  more  tolerant  of  confinement  to  house  and  bed,  lead 
less  active  lives,  and  adapt  themselves  more  easily  to  the  sur- 
roundings of  an  operation  ward.  They  are  probably  more 
temperate  and  regular  in  their  lives,  and  owe  not  a  little  to  a 
certain  natural  determination  and  patience. 

It  is  well  not  to  operate,  imless  compelled,  during  menstrua- 
tion. In  perhaps  the  larger  number  of  instances  of  operations 
performed  during  this  period  no  ill  effects  are  noticeable.  In- 
deed, we  have  performed  not  a  few  abdominal  operations  of  an 
urgent  character  during  menstruation  without  noting  any  ill 
consequences ;  in  some  so  dealt  with  an  unaccountable  rise  of 
temperature,  often  with  considerable  nervous  and  digestive  dis- 
turbances, is  met  with.    The  operation  may  hasten  by  several 
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days  the  appearance  of  the  natural  menstrual  period,  and  it 
may  then  be  attended  by  unusual  symptoms  of  excitement  and 
of  general  irritation. 

Still  more  desirable  is  it  that  no  operation  should  be  per- 
formed during  pregnancy.  The  special  risk  incurred  in  such 
a  case  is  that  attending  abortion.  Apart  from  this  risk  there 
is  little  to  anticipate,  and  wounds  do  well.  Ovariotomy  and 
other  grave  abdominal  operations  have  been  performed  during 
the  various  stages  of  pregnancy  without  inducing  abortion  and 
without  evil  results.  It  appears  to  be  impossible  to  estimate 
the  chances  of  miscarriage  after  any  surgical  procedure.  One 
of  the  most  remarkable  recoveries- 1  (J.  H.)  have  known  from 
an  operation  during  pregnancy  was  that  of  a  young. woman 
who,  during  the  eighth  month,  was  seized  with  true  gangrenous 
appendicitis  and  diffuse  peritonitis.  After  excision  of  the  appen- 
dix and  free  drainage,  etc.,  she  recovered,  and  bore  a  living 
child  a  month  later. 

During  lactation,  also,  operations  should  be  avoided  when 
possible  ;  the  patient  is  usually  in  comparatively  feeble  health, 
and  certainly  not  in  the  best  condition  for  a  serious  call  upon 
the  nutritive  powers.  Operations  performed  during  lactation 
have,  however,  done  well  enough,  with  the  emphatic  exception 
of  operations  upon  the  breast.  Fatal  haemorrhage  has  in  more 
than  one  recorded  case  followed  an  incision  made  into  the  active 
mamma. 

The  Robust  and  the  Feeble.— Experience  shows  that  the 
best  subject  for  an  operation  is  not  the  strong,  lusty  man  in 
the  prime  of  life.  He  may  have  mighty  limbs,  and  immense 
strength  and  endurance.  He  may  boast  that  he  has  never 
had  an  ache  or  pain  in  his  life,  and  that  "  he  can  stand  any- 
thing." He  may  lay  claim  to  the  possession  of  what  is  popu- 
larly known  as  "  the  constitution  of  an  ox  "  ;  but  the  surgeon's 
knife  is  at  least  one  thing  he  can  meet  but  indifferently.  He 
will  probably  not  bear  an  amputation  so  well  as  some  pale, 
pimy  individual  of  the  same  age,  who  is  feeble  and  wasted,  and 
who  has  been  laid  up  for  months  with  disease  of  a  joint. 
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The  strong  man  has  his  mood  of  life  suddenly  interrupted. 
His  blood-vessels  are  full ;  his  viscera  have  adapted  themselves 
to  the  exigencies  of  an  active  life  ;  his  tissue-changes  are  rapid 
and  extensive,  oxygenation  is  quickly  disposing  of  the  great 
refuse  matter  which  is  continually  accumulating  at  the  very 
moment  when  the  tide  is  abruptly  checked.  The  man  finds 
himself  motionless  in  bed  ;  every  circumstance  of  his  life  is 
changed ;  he  has  had  no  time  to  adapt  himself  to  his  altered 
position,  and  it  is  a  matter  of  little  wonder  that  the  inflam- 
matory process  which  has  been  induced  runs  riot  and  is  not 
readily  controlled.  Circumstances  are  not  improved  by  his 
altered  mental  condition,  by  the  shock  of  his  accident,  the 
horror  of  the  mutilation,  the  possible  miseries  of  the  future. 

The  subject  of  joint  disease  is,  on  the  other  hand,  acclimatised 
to  bed-life  ;  his  diet,  his  muscular  changes,  his  breathing  powers, 
have  all  adjusted  themselves  to  the  molluscous  condition.  His 
viscera  are  healthy,  there  is  no  accumulation  of  debris  to  be  rid 
of,  and  possibly  even  confinement  is  ceasing  to  be  irksome. 
To  such  an  individual  amputation  comes  as  a  reUef.  He  has 
been  wearied  of  continued  pain  and  inefficient  treatment,  and 
the  change  that  amputation  brings  in  his  life  is  agreeable,  and 
opens  up  the  prospects  of  a  new  existence.  It  rids  him  of  a 
burden  that  may  have  become  intolerable. 

The  difference  in  the  mortality  of  amputations  for  injury 
and  for  disease  may  serve  to  emphasise  this  point.  It  must 
be  distinctly  imderstood,  however,  that  these  differences  are 
only  partly  due  to  the  patient's  condition.  They  perhaps 
as  largely  depend  upon  the  circumstances  of  the  amputation, 
which  must  of  necessity  be  uncertain  in  operations  for  injury 
where  it  is  difficult  to  ascertain  the  limit  of  the  sound  tissues. 
Not  a  little  also  depends  upon  the  completeness  of  the  aseptic 
precautions. 

A  small  operation  upon  a  healthy  man — such  a  one  as  will 
but  httle,  if  at  all,  interfere  with  his  daily  mode  of  hfe — may 
be  expected  to  do  well  in  any  case  ;  but  if  the  procedure  be 
more  extensive,  and  involve  absolute  confinement,  it  is  as  well 
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that  the  patient  should  prepare  himself  by  a  few  days  in  bed, 
and  by  a  modified  diet.  The  preliminary  rest  of  a  week  in  a 
hospital  ward  before  an  operation  may  have  considerable  effect 
upon  the  issues  of  the  procedure  in  the  case  of  a  labouring 
man  fresh  from  his  work.  In  few,  if  any,  instances  can  it  be 
desirable  to  perform  an  operation  of  expediency  of  any  magni- 
tude upon  a  patient  within  a  few  hours  of  admission  to  the 
hospital. 

The  great  importance  of  allowing  sufficient  time  for  thorough 
disinfection  and  cleansing  of  the  skin  prior  to  operation  can 
hardly  be  emphasised  too  strongly.  For  example,  it  is  never 
wise  to  operate  on  a  fractured  patella  within  a  day  or  two  of 
the  injury.  Complete  rest  of  the  limb  on  a  splint  for  several 
days  and  repeated  cleansing  of  the  skin  over  the  joint  with 
antiseptics  should  alwaj^  precede  the  operation.  Further, 
the  preliminary  purgation,  which  is  now  a  routine  practice, 
is  essential  in  many  cases,  and  useful  in  all.  An  operation 
for  haemorrhoids,  undertaken  without  due  preparation  on  a 
patient  given  to  high  living,  is  only  too  apt  to  be  followed  by 
disaster. 

Obesity  and  Plethora. — The  very  corpulent  are  certainly 
not  good  subjects  for  operation.  In  some  of  them  operations 
do  quite  well.  These  will  probably  be  young  persons  in  whom 
the  disposition  to  corpulence  is  hereditary,  who  are  in  sound 
health,  and  take  every  reasonable  means  to  prevent  increase 
of  weight. 

All  obese  individuals  about  or  beyond  middle  life  are,  as  a 
rule,  bad  subjects  for  operations,  and  more  especially  the  men. 
The  excessive  corpulence  may  have  been  induced  by  gluttony 
or  drinking  habits,  or  have  been  encouraged  by  indolence  or 
disease.  These  patients  often  breathe  with  difficulty,  and 
cannot  assume  ^e  entirely  recumbent  position.  They  soon 
become  helpless  ;  their  mere  bulk  renders  it  difficult  for  them 
to  be  moved  in  bed  and  for  dressings  to  be  applied ;  their 
skin  is  frequently  unwholesome,  and  they  are  not  readily  kept 
clean. 
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The  integuments  through  which  the  wound  is  made — ^in  any 
case  involving  a  surface  incision — are  thinned,  anaemic,  and 
flabby.  The  edges  of  the  wound  come  ill  together.  The  im- 
mense layer  of  subcutaneous  fat  is  indifferently  supplied  with 
blood,  and  has  possibly  been  damaged  during  the  operation. 
Portions  of  this  tissue  have  been  broken  up  and  isolated  from 
a  blood  supply.  Indeed,  in  sponging  these  wounds  before  the 
sutures  are  inserted,  a  quantity  of  such  isolated  tissue  may 
come  away  with  the  sponge.  The  thickness  of  the  parts  in- 
volves much  strain  upon  the  sutures.  If,  after  the  operation, 
the  patient  incline  towards  the  aifected  side,  the  whole  wound 
region  becbmes  pendulous,  drainage  is  difficult  in  instances  in 
which  suppuration  is  present,  and  the  application  of  pressure 
in  the  dressing  of  the  incision  is  almost  impossible.  If  the 
wound  become  infected,  a  low  type  of  inflammation  is  apt  to 
develop.  Such  patients  often  die  almost  suddenly ;  others 
become  soon  exhausted,  or  succumb  to  an  intercurrent  disease. 
The  most  favourable  make  but  a  tardy  recovery. 

Plethora,  as  a  simple  condition,  does  not  compromise  the 
success  of  an  operation.  Indeed,  the  "  full-blooded "  pass 
through  a  surgical  experience  well  enough,  provided  that  the 
plethora  depend  upon  no  diseased  condition.  This  ruddy- 
cheeked,  clear-eyed,  and  firm-limbed  individual  must,  however, 
be  distinguished  from  the  florid  and  bloated  counterfeit  so 
often  represented  by  a  brewer's  dra3mian  or  a  jovial  innkeeper. 

Alcoholism. — A  worse  subject  for  an  operation  can  scarcely 
be  found  than  is  provided  by  the  habitual  drunkard.  He  seems 
to  be  readily  susceptible  to  septic  infection  and  his  tissues  to 
the  spread  of  such  infection. 

The  condition  contra-indicates  any  but  the  most  necessary 
and  urgent  procedures,  such  as  amputation  for  severe  crush, 
herniotomy,  and  the  like.  The  mortality  of  these  operations 
among  alcoholics  is,  it  is  needless  to  say,  high. 

Many  individuals  who  state  that  they  "  do  not  drink,"  and 
who,  although  perhaps  never  drunk,  are  yet  always  taking  a 
little  stimulant  in  the  form  of  "  nips  "  and  an  "  occasional  glass," 
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are  often  as  bad  subjects  for  surgical  treatment  as  are  the 
acknowledged  drunkards. 

Of  the  secret  drinker  the  surgeon  has  to  be  indeed  aware. 
In  his  account  of  the  "  Calamities  of  Surgery,"  Sir  James  Paget 
mentions  the  case  of  a  "  person  who  was  a  drunkard  on  the 
sly,  and  yet  not  so  much  on  the  sly  but  that  it  was  well  known 
to  his  more  intimate  friends.  His  habits  were  not  asked  after, 
and  one  of  his  fingers  was  removed  because  joint  disease  had 
spoiled  it.  He  died  in  a  week  or  ten  days,  with  spreading 
cellular  inflammation,  such  as  was  far  from  imlikely  to  occur 
in  an  habitual  drunkard."  This  case,  of  course,  falls  into  the 
period  prior  to  the  introduction  of  antiseptics   in   operations. 

Even  abstinence  from  alcohol  for  a  week  or  two  before  an 
operation  does  not  always  greatly  modify  the  result. 

An  operation  performed  upon  an  habitual  or  occasional 
drunkard  is  apt  to  be  followed  by  an  outburst  of  delirium 
tremens,  a  complication  that  brings  a  very  greatly  increased 
risk  to  a  patient  already  in  no  little  danger.  It  must  not  be 
assumed  that  an  operation  upon  a  subject  of  alcoholism  must 
of  necessity  turn  out  badly.  The  evil  result  is,  however,  suffi- 
ciently frequent  to  justify  a  refusal  to  perform  any  but  urgent 
operations,  and  the  occasional  fact  that  grave  operation  wounds 
in  heavy  drinkers  may  heal  kindly  and  well  is  rather  an  illus- 
tration of  good  fortune  than  of  surgical  success. 

Tuberculosis. — On  the  whole,  it  may  be  said  that  tubercu- 
lous patients  stand  operations  remarkably  well,  and  this  es- 
pecially applies  to  tuberculous  children.  In  a  large  proportion 
of  the  cases,  the  operation  rids  the  patient  of  a  long-abiding 
trouble,  and  a  source  of  persistent  irritation  and  weakness.  It 
is  sometimes  surprising  to  note  how  a  pale,  wasted,  cachectic- 
looking  child,  as  wan  as  a  shadow,  will  improve  and  gain  in 
flesh  and  in  looks  almost  directly  after  such  an  operation  as 
amputation  of  the  leg  for  the  removal  of  a  wholly  carious  foot. 
Some  of  the  best  examples  of  amputation  at  the  hip-joint — so 
far  as  speedy  recovery  is  concerned — have  been  met  with  among 
tuberculous  children. 


12  GENERAL   PRINCIPLES  [part  i 

It  must  be  assumed  that  in  these  and  in  other  cases  there 
is  freedom  from  serious  visceral  disease,  such  as  lardaceous 
degeneration  of  the  Hver. 

Operations  upon  the  tuberculous  are  remarkably  affected 
by  their  surroundings.  The  patient  requires  milimited  fresh 
air  and  the  most  favourable  hygienic  conditions.  Results  may 
be  obtained  at  the  seaside  which  can  hardly  be  expected  in 
the  crowded  wards  of  a  city  hospital.  In  any  case — and 
especially  when  operating  in  large  towns — the  after-treatment 
of  the  case  should  be  hastened  as  far  as  is  possible,  and  the 
patient  be  removed  from  bed  and  allowed  to  get  into  fresh 
air  as  soon  as  can  be  managed. 

The  operation  woimds  in  these  patients — taking  the  opera- 
tion for  the  removal  of  caseous  or  broken-down  glands  as  an 
example — usually  do  well  at  first,  often  remarkably  well.  They 
heal  up  in  large  part,  then  the  healing  process  not  unfrequently 
halts,  pus  is  found  to  be  formed  in  the  depths  of  the  wound,  a 
sinus  is  apt  to  persist,  or  the  scar  remains  weak,  or  takes  on  the 
character  of  a  tuberculous  ulcer. 

Often  enough  this  disappointment,  in  what  seemed  at  first 
to  be  a  speedy  heahng  by  first  intention,  is  due  to  an  imperfect 
removal  of  the  original  disease  ;  but  it  is  not  always  the  case. 
A  like  result  may  follow  an  amputation  through  healthy 
parts. 

The  tuberculous  patient  has  little  power  of  sound  plastic 
repair.  Healing  may  be  rapid,  but  it  is  not  always  substantial. 
The  scar  building  in  the  tuberculous  is  a  little  comparable  to 
the  work  of  the  "  jerry-builder."  As  Vemeuil  well  says,  opera- 
tions upon  the  tuberculous  abound  in  "  half  successes,  incom- 
plete results,  and  imfinished  cures." 

The  success  of  an  operation  upon  these  patients  must  be 
judged  three  months  after  its  performance. 

The  result  can  be  greatly  influenced  by  the  selection  of 
proper  cases,  by  the  complete  removal  of  every  atom  of  diseased 
tissue  in  the  operation  area,  by  taking  every  step  to  secure 
primary  healing  and  to  avoid  any  risk  of  infection,  and  by 
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placing  the  patient  at  as  early  a  period  as  possible  in  a  fresh 
atmosphere. 

It  is  claimed  by  the  advocates  of  the  "  opsonic  system  " 
of  treatment  that  the  carefully  adjusted  injection  of  tuber- 
culin into  the  circulation  may  prevent  the  necessity  for 
operation  or  may  shorten  convalescence  after  it  has  been 
performed.  At  present  these  claims  rest  mainly  on  asser- 
tion. Of  far  greater  importance  is  it  to  secure  the  best  con- 
ditions of  diet  and  general  hygiene  for  these  delicate  patients. 
The  increase  of  late  years  in  the  number  of  well-managed  con- 
valescent homes  at  the  seaside  and  in  the  country — to  which 
cases  with  wounds  not  fully  healed  may  be  admitted — has  been 
of  the  greatest  service,  though  much  still  remains  to  be  done 
in  this  direction. 

With  regard  to  operations  upon  the  subjects  of  phthisis, 
one  must  distinguish  between  the  acute  and  chronic  forms. 
In  both,  however,  there  is  a  special  danger  attending  the  use 
of  an  anaesthetic,  especially  if  the  operation  must  be  a  pro- 
longed one.  All  surgeons  will  agree  with  Sir  James  Paget  that 
any  kind  of  operation  should  be  avoided  if  possible  on  the  sub- 
jects of  acute  or  rapidly  progressing  consumption, 

'*  The  case  is  very  different  with  chronic  or  suspended 
phthisis.  In  these  it  is  often  advisable  to  incur  the  somewhat 
increased  risk  of  even  a  large  operation,  in  order  to  free  the 
patient  from  the  distress  and  wasting  of  a  considerable  local 
disease,  such  as  that  of  a  joint ;  and  I  should  be  disposed  to 
say  that  it  is  alwaj^  advisable  to  cure,  if  you  can,  a  small  dis- 
ease, such  as  a  fistula.  I  say  if  you  can,  for  you  will  often  be 
disappointed.  In  the  tuberculous,  your  wounds  will  remain  for 
weeks  unhealed,  and  perhaps  be  unsoundly  healed  at  last. 
Still,  as  to  the  mere  question  of  operating,  I  have  seen  so  many 
advantages  accrue  to  patients  with  chronic  phthisis  from  the 
removal  of  limbs  with  joint  disease,  that  I  am  disposed  to  speak 
strongly  as  to  the  general  propriety  of  whatever  operations  they 
may  reasonably  require."  There  is  no  doubt  also  that  in 
operations  upon  the  phthisical,  disease  in  the  lung  may  be 
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temporarily  aggravated  by  the  anaesthetic,  especially  if  it  be 
ether. 

Syphilis. — In  the  great  majority  of  cases  syphilis  does  not 
injuriously  affect  the  course  of  an  operation,  and  is  no  bar  to 
such  a  measure.  If  the  patient  be  rendered  cachectic,  or  be 
the  subject  of  visceral  disease,  he  is  placed  in  the  same  un- 
favourable category  with  those  who  are  similarly  affected  from 
other  causes.  Wounds  made  during  the  progress  of  secondary 
s)T)hilis  more  often  heal  well  than  show  any  evil  tendency ; 
occasionally  they  become  the  seat  of  a  transient  syphilitic  mani- 
festation, and  heal  indifferently,  or  break  down  after  a  speedy 
closure.  Such  an  event  may  occur  without  the  appearance 
of  any  distinct  S)T)hilitic  change  in  the  part.  The  same  may 
be  said  of  operations  performed  late  in  s)^hilis,  or  many  years 
after  its  occurrence.  They  usually  do  well.  In  the  minority 
of  the  cases,  however,  primary  heaUng  is  not  secured,  or  the 
wound  heals  and  breaks  down  again,  or  remains  open,  and 
becomes  the  seat  of  a  dull,  persisting  suppuration,  or  of  an 
ulcer  possessed  of  specific  characters.  This,  perhaps,  more  often 
happens  when  the  incision  involves  tissues  which  have  been 
previously  damaged  by  syphilitic  disease.  Thus  it  comes  to 
pass  that  plastic  operations  not  unfrequently  fail  in  syphilitic 
persons,  especially  when  performed  for  the  relief  of  deformities 
produced  by  some  destructive  manifestation  of  the  disease. 
Such  operations  should  not  be  Ughtly  undertaken,  nor  carried 
out  until  every  means,  both  by  general  and  specific  treatment, 
has  been  taken  to  place  the  patient  in  the  best  condition  of 
health.  A  t5T>ical  instance  is  afforded  by  perforation  of  the 
hard  palate  from  tertiary  syphiHs.  Such  cases  are  hardly 
ever  worth  operating  on,  though  the  poor  result  which  follows 
may  be  largely  due  to  the  condition  of  the  tissues  around. 

Rheumatism  and  Gout  have  practically  no  effect  upon 
the  immediate  future  of  an  operation.  The  wound  heals  kindly 
and  well.  It  is  unnecessary  to  say  that  an  operation  should, 
if  possible,  not  be  performed  during  an  outbreak  of  either  of 
these  conditions.     It  must  be  remembered,  also,  that  anj'  of 
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the  sequelae  of  rheumatism  or  gout  may  complicate  the  issues 
of  an  operation.  Such  are  the  cardiac  changes  so  often  attendant 
upon  the  former  disease,  and  the  degenerations  of  the  kidneys 
and  other  viscera  which  are  apt  in  course  of  time  to  follow  upon 
the  latter. 

An  operation  not  unfrequently  determines  an  attack  of  gout, 
but  such  attack  usually  has  no  noteworthy  effect  upon  the 
progress  of  the  wound. 

Cancer  does  not  render  a  patient  a  bad  subject  for  operation. 
The  result  of  the  operation  may  be  modified  by  other  conditions, 
such  as  the  age  and  temperament  of  the  subject,  and  the  presence 
of  visceral  disease.  Cancer,  as  such,  appears  to  exercise  no 
effect  upon  the  healing  process.  Indeed,  operations  for  the 
removal  of  malignant  growths  in  old  and  ^broken-down  in- 
dividuals usually  do  remarkably  well. 

AnsDinia,  especially  when  due  to  loss  of  blood,  has  no  special 
effect  upon  a  surgical  wound.  The  healing  may  be  slow ;  the 
patient  is  perhaps  rendered  imduly  liable  to  bacterial  infection,, 
and  has  little  power  to  meet  such  misfortune.  It  is  most  im- 
portant that  before  an  operation  of  expediency  be  performed, 
the  anaemic  condition  should  be  dealt  with  by  proper  treatment. 

A  warning  may  here  be  given  as  to  the  risk  of  operating 
on  those  who  are  living  and  working  in  hospitals — ^nurses,  house 
surgeons,  and  others — ^without  preparing  the  patient  by  a  week 
or  two's  rest  and  fresh  air.  This  applies  to  the  major  but  not 
urgent  operations  which  have  occasionally  to  be  performed 
on  hospital  nurses,  etc.  Of  course  many  minor  but  urgent 
operations  have  to  be  done  on  them  without  such  preparation. 

LeucocythaBmla  has  a  disastrous  influence  upon  operation 
woimds.  Splenectomy,  although  performed  many  times  in  the 
subjects  of  leucocythaemia,  has  been  followed  by  one  uniform 
result — all  the  patients  have  died. 

Serious,  if  not  fatal,  results  have  followed  in  less  grave  pro- 
cedures, and  in  the  leucocythaemic  person  even  a  trivial  operation 
is  dangerous.  They  stand  in  peril  of  haemorrhage,  and  become 
the  ready  subjects  of  septic  infection. 
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HaBmopbilia  forbids  a  surgical  operation  of  any  but  the 
most  pressing  kind.  If  the  operation  proposed  be  urgent  and 
required  to  save  life,  and  if  the  risk  involved  by  the  disease  or 
injury  be  clearly  greater  than  that  which  may  attend  a  wound 
in  a  '*  bleeder,"  it  is  obvious  that  the  operation  should  be  carried 
out.  Thus,  an  incision  for  the  relief  of  strangulated  hernia, 
after  attempts  at  reduction  have  failed,  is  justifiable.  The 
subjects  of  haemophilia  do  not  always  bleed  desperately  after 
a  wound ;  perhaps  the  most  certain  haemorrhage  will  occur 
after  an  operation  upon  the  mouth.  StiU,  a  member  of  a 
"  bleeder  family,"  who  has  nearly  bled  to  death  from  a  slight 
accidental  cut  of  the  lip,  may  imdergo  an  amputation  of  the 
foot  with  no  more  than  the  usual  loss  of  blood. 

Scurvy  must  stand,  so  far  as  operations  are  concerned,  in 
the  same  position  as  haemophilia.  Apart  from  the  risk  of 
haemorrhage  which  follows  an  operation  performed  during  an 
attack  of  scurvy,  there  are  the  further  dangers  attending  a 
wound  which  does  not  heal,  which  ulcerates  and  leads  to  in- 
terminable suppuration. 

Acute  Diseases. — It  is  needless  to  say  that  no  operation, 
except  such  as  is  so  urgent  as  to  be  necessary  to  save  life,  should 
be  performed  during  the  progress  of  any  acute  disease,  such  as 
pneumonia,  an  eruptive  fever,  and  the  like. 

The  same  may  be  said  of  erysipelas.  Incisions  have  to  be 
made  in  the  course  of  that  disease  to  relieve  tension  and  to 
evacuate  pus,  but  they  cannot  rank  as  operative  measures. 
If  an  amputation  is  rendered  necessary  in  a  subject  of  erysipelas, 
the  less  danger  would  attend  the  postponement  of  the  operation 
until  the  acute  period  of  the  infection  had  passed. 

It  is  most  important  to  avoid,  when  possible,  any  operation 
upon  inflamed  parts.  This  applies  as  well  to  so  small  an  opera- 
tion as  the  removal  of  a  pile  as  to  the  excision  of  a  large  tumour. 
With  operations  in  the  present  sense  are  not  classed  such  surgical 
measures  as  are  employed  for  the  relief  of  inflammation  or  the 
opening  of  abscesses. 

It  may  be  here  remarked,  also,  that  a  good  and  fine  cicatrix 
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cannot  be  expected  if  the  margins  of  the  wound  are  formed  of 
tissues  which  were  inflamed  when  the  incision  was  made.  This 
is  well  illustrated  by  operations  upon  the  neck  for  gland  disease, 
in  which  it  is  a  point  that  the  resulting  scar  should  be  as  in- 
significant as  possible. 

Affections  of  the  Nervous  System. — The  mental  state  of 
a  healthy  patient,  as  expressed  by  the  terms  *'  nervous," 
"  neurotic,"  ''  excitable/'  "  apathetic,"  has  little  definite  effect 
upon  the  result  of  an  operation.  The  very  nervous  individual, 
who  approaches  the  operation  with  bated  breath,  who  discusses 
it  with  a  fluttering  vivacity,  and  is  haunted  by  exaggerated 
forebodings,  usually  does  well  enough.  After  the  operation  is 
over,  her  imagination  probably  enters  upon  a  new  field ;  she 
conceives  and  prophesies  a  speedy  recovery,  and  often  assumes 
the  role  of  the  unusually  hopeful  and  courageous  patient. 

The  least  favourable  frame  of  mind  is  that  marked  by  gloom 
and  utter  apathy,  and  by  a  morbid  stoical  indifference,  difficult 
to  dispose  of.  It  is  illustrated  by  the  dull-faced  woman  whose 
conversation  smacks  of  ''  Meditations  among  the  Tombs  "  ;  and 
by  the  sullen  man  who  meets  a  cheery  account  of  the  hopeful 
prospects  of  his  operation  by  the  remark  that  "he  is  ready 
to  go." 

Possibly  the  most  favourable  nerve  conditions  are  met  with 
among  healthy  young  men,  who  sleep  well,  take  whatever 
happens  as  a  matter  of  course,  make  few  inquiries,  and  meet 
all  circumstances  in  the  spirit  of  Mark  Tapley. 

Operations  upon  hysterical  or  epileptic  patients  are  apt  to 
be  complicated  in  their  after-treatment  by  outbreaks  of  the 
nerve  affection.  While  attacks  of  both  hysteria  and  epilepsy 
are  clearly  often  induced  by  an  operation,  on  the  other  hand 
a  precisely  opposite  effect  may  follow  the  surgical  measure. 

An  operation  on  an  hysterical  patient  which  is  performed 
solely  with  the  intent  of  influencing  the  mental  condition  is 
both  useless  and  unjustifiable.  Even  if  temporary  improve- 
ment follows,   the   malady  or  neurosis   always   returns.     This 

warning  cannot  be  urged  too  strongly, 
c 
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The  insane  bear  operations  unusually  well,  provided  that 
certain  conditions  are  present.  They  must  be  in  sound  health, 
amenable  to  treatment,  and  of  cleanly  habits.  The  regular 
life  of  an  asylum  is  conducive  to  a  state  of  health  very  well 
adapted  to  meet  the  strain  of  an  operation ;  and  the  absence 
of  mental  anxiety  in  the  patient  is  another  favourable  feature. 
In  many  subjects  of  chronic  mania,  of  melancholia,  and  of 
dementia,  the  general  health  is  quite  broken  down,  and,  as  a 
consequence,  they  are  not  good  subjects  for  any  operative 
treatment.  In  those  of  the  insane,  also,  who  are  violent,  rest- 
less, mischievous,  or  of  very  dirty  habits,  the  success  of  the 
operation  may  be  so  far  frustrated  by  the  patient  that  its  per- 
formance becomes  a  matter  of  question. 

In  not  a  few  instances,  insanity  appears  to  have  been  in- 
duced by  operation.  The  patients  are  generally  women,  and 
the  operation,  for  the  most  part,  one  concerning  the  breast  or 
pelvic  organs.  The  occurrence  of  this  unfortunate  circumstance 
is  neither  frequent  enough  nor  sufficiently  well  defined  to  in- 
fluence a  surgeon  in  the  performance  of  a  necessary  operation. 
In  men  insanity  has  several  times  followed  castration^ 
especially  when  the  testicles  have  been  normal,  as  in  the  opera- 
tion formerly  practised  by  some  in  the  treatment  of  enlarged 
prostate. 

Diabetes. — In  a  diabetic  subject  the  tissues  appear  to  offer 
the  most  favourable  soil  for  the  development  of  putrefactive 
bacteria.  The  subjects  of  diabetes  are  especially  prone  both  to 
peripheral  neuritis  and  to  degenerative  changes  in  their  arterial 
walls.  Gangrene  of  a  terminal  portion  of  a  limb  may  in  them 
be  associated  with  vascular  disease  extending  a  long  way  above 
the  area  directly  involved.  When  to  these  considerations  is 
added  the  possible  risk  of  diabetic  coma,  it  will  be  understood 
that  formerly  any  operation  on  such  patients  was  regarded  with 
the  gravest  concern. 

Careful  dieting  directed  against  the  diabetes  is,  however, 
sometimes  successful  in  averting  the  necessity  for  an  operation 
{e.g.  when  perforating  ulcer  and  cellulitis  of  one  foot  has  led  the 
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surgeon  to  propose  amputation).  Moreover,  recent  experience 
has  shown  that  such  preliminary  regimen  and  thorough  aseptic 
precautions  make  the  prognosis  of  a  major  operation  on  a  diabetic 
subject  less  gloomy  than  has  been  stated  above.  Much  will 
depend  on  the  state  of  the  patient's  arteries,  and  his  improve- 
ment under  suitable  regimen — ^shown  by  the  diminution  or 
disappearance  of  the  sugar  and  acetone  from  the  urine.  There 
is,  however,  always  a  special  risk  in  giving  anaesthetics  to  diabetic 
subjects. 

The  subject  of  amputation  for  diabetic  gangrene  is  dealt 
with  in  a  most  able  paper  by  Mr.  Rickman  Godlee  {Med.-Chir. 
Trans. y  1893,  page  37).  He  shows  that  when  the  gangrene  is 
associated  with  peripheral  neuritis  an  operation  may  be  fre- 
quently avoided,  or,  if  required,  it  need  not  be  performed  at 
a  great  distance  from  the  seat  of  the  disease.  On  the  other  hand, 
if  there  is  evidence  of  extensive  arterial  degeneration,  a  high 
amputation  (e.g,  above  the  knee  for  gangrene  of  the  foot)  must 
be  done  ;  and  with  the  precautions  mentioned  above  a  good 
result  may  be  anticipated. 

Visceral  Disease. — (i).  Heart  Disease  and  Atheroma. — In  the 
matter  of  heart  affections,  it  may  be  said  that  the  patient  whose 
heart  is  feeble,  or  fatty,  or  embarrassed  by  valvular  disease, 
is  exposed  to  extraordinary  risk  from  the  shock  of  an  operation  ; 
but  apart  from  this,  heart  disease,  if  it  has  induced  no  wide- 
spreading  tissue  change,  appears  to  add  little  to  the  danger 
of  the  undertaking.  On  the  other  hand,  as  Vemeuil  points 
out,  valvular  lesions  and  degeneration  of  the  muscular  tissue 
of  the  heart  may,  by  changing  the  conditions  of  the  entire 
circulation,  cause  impairment  of  the  viscera,  alter  the  tissues, 
and  bring  about  a  condition  very  unfavourable  to  the  healing 
process.  Such  patients  show  a  disp>osition  to  passive  haemor- 
rhages— difficult  to  check,  together  with  oedema  of  the  wounded 
region,  and  there  is  no  doubt  that  their  tissues  are  particularly 
predisposed  to  bacterial  invasion.  We  have  known  cases  in 
which  ulcerative  endocarditis — in  a  latent  condition  and  pre- 
viously unsuspected — has  after  an  operation  led  to  a  fatal  ending. 
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Operations  are  often  performed  upon  limbs  the  arteries  of 
which  are  affected  by  atheroma.  It  is  surprising  how  well 
ligatures  maintain  a  hold  upon  such  vessels,  and  how  well  these 
remain  closed.  The  risk  that  would  appear  to  be  most  pressing, 
that  of  secondary  haemorrhage,  is  in  actual  practice  very  rare. 
That  wounds  in  such  subjects  are  more  liable  to  secondary 
bleedings  than  are  wounds  involving  parts  supplied  by  normal 
arteries  is  probably  true,  but  the  occurrence  is  not  frequent. 
The  real  risks  in  these  cases  are  from  gangrene,  from  sloughing 
of  the  flaps  of  an  amputation,  or  the  breaking  down  of  the 
simplest  incision,  and  from  diffuse  inflammations  of  a  low 
type. 

(2).  Lung  Disease, — The  relation  of  phthisis  to  the  results  of 
an  operation  has  been  already  considered.  Any  chronic  lung 
affection,  such  as  chronic  bronchitis,  usually  indicates  impaired 
health,  and  offers  difficulties  in  the  after-treatment  on  account 
of  the  embarrassed  breathing,  the  disturbance  of  parts  produced 
by  coughing,  and  the  imperfect  oxygenation  of  the  blood. 
Operations  on  such  individuals  can  hardly  be  expected  to  follow 
an  even  course.  This  question  is  of  particular  interest  with 
regard  to  operations  for  radical  cure  of  hernia  after  middle 
age.  The  chronic  bronchitis  which  has  caused  the  hernia  to 
develop  may  be  itself  a  sufficient  reason  against  the  surgeon 
operating  for  its  cure. 

(3).  Affections  of  the  Alimentary  CanaL — In  the  matter  of 
affections  of  the  alimentary  canal  there  is  little  to  be  said.  The 
effect  that  any  disease  of  the  stomach  or  intestines  may  have 
upon  an  operation  is  to  be  measured  by  the  effect  it  has  upon 
the  general  heailth.  The  subject  of  chronic  dyspepsia  can  hardly 
be  well  nourished,  and  the  subject  of  habitual  constipation  is 
burdened  with  a  trouble  which  an  operation  serves  to  com- 
plicate. It  is  unnecessary  to  state  that  an  operation  should  be 
avoided  during  the  course  of  diarrhoea  or  dysentery,  and  should 
not  be  undertaken  until  the  patient  has  well  recovered  from  the 
trouble. 

The    "  auto-intoxication "    of    sufferers    from    chronic    and 
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acute  intestinal  obstruction,  or  from  septic  peritonitis,  accounts 
for  the  grave  prognosis  of  operations  for  their  relief.  It  is  not 
the  operation  that  causes  death,  but  the  state  of  poisoning 
which  had  pre-existed. 

(4).  Diseases  of  the  Liver, — Affections  of  the  liver  have  an 
injurious  influence  upon  operations,  an  influence  which  is 
peculiar  and  pronounced. 

*'  You  should  be  cautious,"  writes  Sir  James  Paget,  "  in 
operations  upon  those  whose  biliary  secretions  are  habitually 
unhealthy ;  those  who  have  been  often  jaundiced ;  or  those 
who  bear  'that  sallow,  dusky  complexion,  with  dry  skin,  and 
dilated  small  blood-vessels  of  the  face,  and  sallow,  blood-shot 
conjunctiva,  which  commonly  tells  of  what  is  supposed  to  be 
an  '  inactive  liver.'  Many  of  this  last  class  are  not  temperate  ; 
many  are  sedentary  and  indolent ;  many  suffer  habitually  from 
haemorrhoids ;  probably  all  have  some  abdominal  plethora ; 
probably,  in  all,  their  digestive  organs  act  as  ill  as  their  skins 
do.  But,  whatever  we  may  guess  to  be  the  special  defect  of 
these  organs,  you  need  not  doubt  that  operations  upon  those 
who  have  them  are  attended  with  more  than  the  average  risk  ; 
and  that  when  you  are  obliged  to  operate,  you  must  do  so  with 
more  than  ordinary  care  and  caution." 

On  the  other  hand,  few  major  operations,  taken  as  a  whole, 
are  more  successful  than  those  for  cholelithiasis,  whether  jaimdice 
has  been  present  or  not.  But  here  the  cause  of  the  liver  trouble 
can  be  removed  by  the  operation. 

The  more  defined  diseases  of  the  liver  have  a  definite  ill 
effect  upon  surgical  wounds.  These  are  cirrhosis  of  the  liver 
and  the  conditions  of  fatty  or  amyloid  degeneration.  Advanced 
forms  of  these  affections  offer  an  almost  absolute  bar  to  opera- 
tion. The  subject  of  cirrhosis  is  probably  a  drunkard  ;  the 
subject  of  amyloid  degeneration,  the  victim  of  long-continued 
suppuration. 

The  risks  these  patients  run  are  numerous  :  some  succumb 
to  shock,  others  die  of  exhaustion.  In  all  there  is  a  special 
risk  of  septic  infection,  and  a  probability  that  the  wound  will 
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not  heal,  but  that  it  will  slough  and  suppurate,  and  become 
the  seat  of  spreading  inflammation  of  a  low  type. 

When  an  operation,  such  as  abdominal  section,  has  to  be 
performed  on  a  jaundiced  patient,  it  is  possible  that  the  risk 
of  persistent  haemorrhage  may  be  diminished  by  giving  drachm 
doses  of  chloride  of  calcium  during  the  few  days  immediately 
before  the  operation.  This  practice  is  advocated  by  Mr.  Mayo 
Robson.   We  have  not  been  able  to  convince  ourselves  of  its  value. 

No  question  is  more  difficult  to  decide  than  that  which 
concerns  the  period  in  the  progress  of  lardaceous  disease  of  the 
liver  beyond  which  it  is  practically  unjustifiable  to  operate. 

In  the  advanced  stages  of  the  disease  a  serious  operation  is 
hardly  justifiable.  In  the  earlier  periods  an  operation,  such 
as  an  amputation,  may  be  performed  with  admirable  success, 
for  it  not  only  rids  the  patient  of  his  trouble — ^probably  a  sup- 
purating joint,  with  adjacent  necrosed  bone — but  it  removes 
the  cause  of  the  visceral  complication. 

(5).  Kidney  Disease, — It  may  be  safely  said  that  the  results 
of  operations  are  more  powerfully  influenced  by  diseases  of  the 
kidneys  than  by  a  corresponding  disease  of  any  other  organ. 
An  operation  upon  the  subject  of  Bright's  disease,  or  of  surgical 
kidney,  is  a  grave  matter.  A  patient  may  look  fairly  healthy, 
may  appear  well  nourished,  may  be  temperate  and  living  a  most 
regular  life,  and  the  operation  may  be  but  a  trifling  one,  yet 
the  complication  of  albuminuria  renders  the  surgical  procedure 
undoubtedly  hazardous.  Many  an  elderly  man  has  died  almost 
suddenly  from  the  effects  of  rough  catheterisation,  and  it  has 
been  found  after  death  that  he  was  the  subject  of  an  unsuspected 
pyelitis. 

Quite  slight  operations,  of  no  urgency,  such  as  that  for  the 
relief  of  Dupuytren's  contraction  of  the  palmar  fascia,  have 
placed  the  subjects  of  Bright's  disease  in  great  danger  of  death. 

In  no  case  should  an  operation  on  an  adult  be  undertaken 
without  a  preliminary  examination  of  the  urine.  Almost  every 
surgeon  must  have  met  with  instances  in  which  thfe  neglect 
of  this  precaution  has  led  to  unfortunate  results. 
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It  is  impossible  to  define  the  particular  power  for  evil  each 
individual  affection  of  the  kidney  has  upon  a  surgeon's  work. 
It  is  sufficient  to  know  that  the  existence  of  pus  or  sugar  or 
albumen  in  the  urine  places  a  patient  within  the  very  narrowest 
sphere  of  operative  possibilities.  It  is  true  that  in  some  in- 
stances— as  in  a  form  of  albuminuria  met  with  in  connection 
with  large  abdominal  tumours — the  existence  of  the  albumen 
is  no  bar  to  an  operation  ;  it  is  true  also  that  patients  with 
Bright's  disease  have  now  and  then  recovered  admirably  from 
large  operations.  The  fact  remains  that  organic  disease  of 
the  kidney  is  one  of  the  most  serious  complications  with  which 
the  operator  can  be  concerned. 

Stone  in  the  kidney  may  be  wholly  unsuspected  before 
operation,  and  may  have  caused  such  renal  disorganisation  as  to 
imperil  the  result.  I  (J.  H.)  removed  a  large  ovarian  tumour 
with  twisted  pedicle;  a  fortnight  later  the  patient  developed 
uraemic  symptoms  and  died ;  calculi  were  found  in  each  kidney. 
About  the  same  time  a  colleague  performed  ventrifixation  of 
the  uterus  on  account  of  cystitis  in  a  woman ;  she  died  a  day 
or  two  later,  and  a  calculus  was  found  plugging  each  ureter. 
The  possible  existence  of  latent  renal  calculi  is  apt  to  escape 
attention,  and  it  is  unfortunate  that  radiography  will  not  always 
reveal  them  when  they  are  present  and  have  been  suspected. 

The  subjects  of  kidney  disease  exhibit  nearly  the  same  evil 
tendencies  after  operation  as  have  been  alluded  to  in  dealing 
with  hepatic  troubles.  They  are  exposed  to  the  additional  risk 
of  death  from  suppression  of  urine  and  uraemia.  Such  patients 
often  die  of  exhaustion  many  days,  or  even  a  week  or  more,  after 
the  operation.  They  are  especially  prone  to  septic  infection, 
and  consequently  to  all  the  evils  incident  to  wounds.  Primary 
healing  cannot  always  be  depended  upon. 

It  is  possible,  however,  in  many  cases  to  improve  the  con- 
dition of  the  urine  by  preliminary  treatment  before  the  necessary 
operation.  Urotropine,  salol,  cystamine,  and  allied  drugs  have 
a  marked  effect  in  diminishing  bacteria  in  the  urinary  tract. 
As  a  rule,  no  cutting  operation  on  kidneys,  bladder,  or  urethra 
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should  be  performed  on  a  patient  with  septic  urine  until  a 
careful  trial  has  been  made  of  the  above,  combined  with  rest 
in  bed,  light  diet,  and  aperients. 

When  pyaemia  was  common  in  hospital  wards,  the  subject 
of  kidney  disease  became  its  readiest  victim.  Surgeons  have 
learnt  how  to  ward  off  pyaemia,  but  they  have  yet  to  learn  how 
to  meet  the  complication  of  Bright's  disease. 

2. — PREPARATION   OF  THE   PATIENT 

Period  before  the  Operation. — It  will  be  evident,  from 
what  has  Been  already  written,  that  the  most  thorough  examin- 
ation possible  of  the  patient  should  be  made  before  an  operation 
is  undertaken. 

To  carry  this  out,  it  is  well  that  the  individual  should  be 
under  observation  for  some  little  time  before  he  appears  in 
the  operating  room. 

In  the  case  of  those  who  have  been  long  confined  to  bed, 
it  is  obvious  that  the  sooner  they  are  relieved  the  better. 

On  the  other  hand,  in  the  matter  of  operations  of  expediency 
upon  patients  who  may  be  termed  healthy,  it  is  well  that  they 
should  pass  through  a  period  of  rest  before  the  operation  is 
performed.  Operations  hurriedly  imdertaken  are  not  imfre- 
quently  regretted. 

In  hospital  practice  it  is  better  not  to  operate  upon  a  man 
who  comes  straight  to  the  wards  from  some  active  outdoor 
work,  who  is  robust  and  has  been  living  heartily,  and  who  has 
still  the  vigorous  throb  of  exercise  in  his  blood  and  in  his  limbs. 
The  practice  is  frequent,  for  the  operation  has  been  previously 
arranged,  and  the  man  does  not  want  to  lose  even  a  few  hours' 
work. 

Such  a  patient  is  placed  in  an  infinitely  better  condition 
by  a  few  days'  rest  in  a  hospital  ward.  He  here  becomes 
accustomed  to  his  surroundings  ;  he  has  time  to  be  rid  of  the 
refuse  matter  in  his  tissues,  which  can  no  longer  be  cast  off 
by  muscular  exertion  ;   his  hearty  appetite  is  enabled  to  adapt 
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itself  to  his  present  requirements  ;  the  excreta  can  be  dealt 
with  ;  and  time  is  allowed  to  make  the  skin  as  nearly  aseptic 
as  possible. 

To  all  the  organs,  to  the  still  strongly-beating  heart,  and  to 
the  over-worked  muscles,  there  is  allowed  a  period  of  repose. 
When  the  operation  day  arrives  the  patient  has  become  ac- 
climatised, strict  confinement  to  bed  and  a  limited  diet  do  not 
involve  so  very  sudden  a  change,  he  has  adjusted  himself  to 
his  new  environment,  and  the  ordeal  is  met  after  a  period  of 
physiological  rest. 

Many  small  operations  would  do  better  if  the  patient  would 
consent  to  the  preliminary  of  a  few  days'  rest.  This  is  con- 
spicuous often  in  operations  upon  piles,  when  the  subject  per- 
sists in  absorbing  himself  with  his  work  up  to  the  time  of  the 
operation.  Often  a  business  man  will  overwork  himself  desper- 
ately before  his  operation,  in  order  that  his  affairs  may  not 
suffer  in  his  absence. 

What  is  worth  doing  at  all  is  worth  doing  well,  and  not  a 
few  operations,  the  performance  of  and  recovery  from  which 
have  to  be  compressed  within  a  few  hurried  days,  had  better 
not  have  been  performed  at  all. 

Diet. — The  practice  of  starving  a  patient  before  an  opera- 
tion is  undoubtedly  unwise.  The  amount  of  the  food  should 
be  suited  to  the  condition  of  an  individual  who  is  inert  and 
within  doors.  It  should  be  nutritious,  but  small  in  bulk,  and 
not  of  a  character  to  leave  much  dibris  in  the  intestine.  Entire 
abstinence  from  alcohol  for  a  week  or  more  before  an  operation 
might  prove  very  judicious  in  not  a  few  instances.  The  patient 
who  *'  keeps  himself  up  "  by  spirits  before  an  operation  is  pre- 
paring for  himself  a  sore  down-going  after  the  event  is  over. 

The  Bowels. — The  bowels  should  be  well  opened  on  the 
eve  of  the  operation  ;  and  this  is  best  effected  by  an  aperient 
overnight  and  an  enema  in  the  morning. 

The  Preparation  of  the  Skin.— Care  should  be  taken 
that  the  patient's  body  is  clean.  This  is  a  surgical  necessity 
of  the  utmost  importance.     A  warm  bath  on  the  night  before 
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the  operation  is  desirable  whenever  possible,  and  a  source  of 
comfort  to  the  patient.     If  time  permits,  the  operation  area 
should  be  repeatedly  washed  for  some  days  before  the  operation. 
Some  hours  before  the  patient  is  brought  to  the  theatre 
the  skin  of  the  operation  area  should  be  specially  treated  with 
the  view  of  removing  or  rendering  harmless  the  ubiquitous 
micrococci.     The  following  is  one  of  many  plans  followed  :— 
(i).    If  a  hairy  part,  the  skin  should  be  carefully  shaved. 
(2).    With  soap  and  hot  water  a  thorough  mechanical  cleans- 
ing should   be    carried    out.      This,   however,    will  not 
destroy  germs  in  the  epidermis  or  remove  fatty  matter. 
(3).    The  skin  is  now  thoroughly  cleansed  with  ether  to  re- 
move fatty  matter  and  epithelial  debris,  and  is  again 
washed  with  soap   and  water.     Sterilised  nail-brushes 
should  be  used  if  possible,  though  where  the  skin  is  tender 
or  thin  this  cannot  be  done. 
(4).    With  gauze  or  wool  sponges  soaked  in  an  alcoholic  solu- 
tion of  carbolic  acid  (i  in  20),  or  bichloride  of  mercury 
or  mercuric  potassium  iodide  (i  in  500),  the  part  is  ren- 
dered really  aseptic.    A  mixture  of  i  in  20  carbolic  acid 
and  I  in  500  bichloride  of  mercury  is  very  eflScient,  but 
the  solution  must  be  made  with  alcohol  and  not  with 
water.     The  mercuric  potassium  iodide  solution  (i  in  50a 
in  rectified  or  methylated  spirit)  has  many  advantages* 
It  is  very  easily  prepared.      It  is  less  toxic  than  corro- 
sive sublimate  ;    it  does  not  corrode  plated  instruments, 
and   it   neither   roughens   nor   irritates   the   skin.      Its 
germicidal    powers    are    equal    to    those    of    corrosive 
sublimate. 
(5).    Moist,  sterilised  gauze  or   lint  (soaked   in   a   i   in  60 
solution  of  carbolic  acid)  should  then  be  applied  under 
waterproof  tissue,  bandaged  on,  and  not  touched  until 
the  patient  is  on  the  operating  table.     It  is  easy  to  attach 
undue  importance  to  this  antiseptic  compress.     It  merely 
protects  the  part,  and  so  macerates  the  skin  that  the 
surface  epithelium  can  be  rubbed  off  at  the  last  moment. 
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Aqueous    solutions    are    practically    powerless    against 

organisms  in  the  epidermis. 

(6).    When  the  compress  is  removed,  immediately  before  the 

actual  incision  is  made,  the  assistant  should  invariably 

go  over  the  area  again  with  ether  and  with  the  alcoholic 

solution  mentioned  above.    Finally,   the  skin  is  wiped 

dry  with  sterile  swabs.     In  certain  regions,  such  as  the 

scrotum  or  eyelids,  these  strong  antiseptics  cannot  be  used, 

and  it  may  be  said  that  it  is  impossible  to  render  the 

scrotum  really  aseptic.    The  axilla  is  also  a  most  difficult 

region  to  make  surgically  clean. 

Clothingr. — ^The  body  should  be  well  and  warmly  clad  during 

an  operation.     Not  a  little  of  the  shock  that  sometimes  follows 

a  long  operation  may  be  due  to  the  fact  that  the  patient  has 

been  lying  nearly  naked  upon  a  table,  for  an  hour  or  more, 

possibly  in  a  cold  room,  and  exposed  to  the  further  chilling 

action  of  wet  applications.    This  precaution  applies  especially 

to  old  persons  and  to  the  winter  time.     In  the  best  modern 

operating  theatres  {e.g.  those  at  the  London  Hospital)  warm, 

pure  air  can  be  rapidly  introduced  so  as  to  raise  the  temperature 

of  the  room  quickly  to  75°  or  more  before  an  important  operation. 

Moreover,    during   cold   weather   and   in    theatres   inefficiently 

warmed  an  operating  table  may  be  used  which  is  capable  of 

being  artificially  warmed  by  means  of  hot  water.     In  the  case 

of  infants,  the  patient  should  lie  on  a  hot-water  cushion,  duly 

protected,  during  the  operation. 

The  night-dress  to  be  worn  after  the  operation  should  be 
divided  down  the  back,  so  that  it  may  be  removed  without 
disturbing  the  patient.  The  form  of  flannel  jacket  called  by 
nurses  a  "  nightingale  "  is  very  useful,  especially  for  patients 
who  can  sit  up  in  bed. 

In  the  case  of  women  with  long  hair,  the  various  coils  and 
twists  should  be  undone,  the  whole  hair  parted  behind  in  the 
median  line  and  disposed  of  in  two  simple  lateral  plaits.  The 
hair  is  thus  kept  out  of  the  way — should  the  operation  con- 
cern  the  head  and  neck — and  after  the  operation  the  head 
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can  rest  comfortably  upon  the  natural  scalp,  and  not  upon  a 
complicated  mound  of  wisps  of  hair,  hair-pins,  and  other  foreign 
substances. 

The  Hour  for  the  Operation. — ^The  most  convenient  time 
for  an  operation  is  the  early  morning,  say  between  eight  and 
ten  a.m.  As  the  patient  should  have  no  food  for  five  hours 
before  he  is  anaesthetised,  this  appointment  involves  the  omission 
of  no  meal  but  breakfast.  If  he  has  slept  well,  there  is  little 
time  between  his  sleep  and  the  surgeon's  coming  in  which  to 
ruminate  and  to  foster  an  alarm.  Should  any  serious  com- 
plication occur  within  a  few  hours  of  the  operation,  it  will  be 
daylight,  and  prompt  assistance  will  probably  be  at  hand. 

The  above  observations  apply  to  the  preparing  of  a  patient 
for  an  operation  of  some  magnitude.  They  apply  in  proportion- 
ate degree  to  procedures  of  lesser  gravity.  For  certain  measures 
special  preparations  have  to  be  made.  These  are  described 
in  the  sections  which  deal  with  such  measures. 


CHAPTER    II 

THE  OPERATOR 

The  surgeon,  according  to  the  oft-quoted  axiom  of  Celsus, 
should  be  young.  By  this  it  is  to  be  inferred  that  he  should 
be  possessed  of  the  muscular  strength,  the  courage,  the  sureness 
of  hand  and  the  keenness  of  eye,  which  are  assumed  to  be  the 
qualities  of  youth. 

Operative  surgery  is  a  handicraft,  and  the  accomplished 
operator  must  lay  claim  to  be  considered  a  skilled  handicrafts- 
man. Like  other  and  simpler  handicrafts,  much  in  the  attain- 
ment of  success  depends  upon  natural  aptitude  and  physical 
qualification  ;  but  still  more  depends  upon  culture  and  patient 
practice.  A  well-matured  and  well-balanced  judgment  guides 
the  hand  of  him  who  shows  most  skill ;  he  may  do  well  who 
is  bold,  but  he  will  do  better  who  has  precise  knowledge.  The 
surest  sense  of  confidence  rests  with  the  operator  who  knows 
accurately  what  he  intends  to  do,  and  how  to  do  it.  The  least 
success  follows  the  hand  of  the  man  who  retains  throughout 
an  operation  a  speculative  spirit,  who  depends  largely  upon 
his  imagination  for  conditions,  and  upon  the  fortune  of  events 
for  results.  A  shakiness  of  the  hand  may  be  some  bar  to  the 
success  of  an  operation,  but  he  of  a  shaky  mind  is  hopeless. 
In  the  handling  of  a  sharp  instrument  in  connection  with  the 
human  body  a  confusion  of  the  intellect  is  worse  than  chorea. 

The  actual  manipulative  part  of  surgery  requires  no  very 

great  skill,  and  many  an  artisan  shows  infinitely  more  adept- 

ness  in  his  daily  work.     A  wood  engraver  would  probably  soon 

find  as  little  difficulty  in  baring  the  carotid  artery  as  a  stone 

carver  would  find  in  performing  osteotomy. 

It  is  in  the  mental  processes  involved  in  an  operation  that 

29 
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not  a  few  fail.  There  is  some  lack  in  the  precision,  the  strained 
attention,  the  art  of  meeting  any  possibility,  and  the  capacity 
for  forming  a  ready  judgment,  which  must  follow  each  move- 
ment of  the  surgeon's  knife. 

Some  of  the  most  incredible  examples  of  surgical  blundering, 
as  the  fashioning  of  flaps  in  such  a  way  as  to  amputate  the 
trunk  from  the  limb,  and  the  opening  of  the  stomach  in  mistake 
for  the  colon  in  performing  a  lumbar  colotomy,  are  calamities 
due  to  mental  rather  than  to  physical  defects. 

The  mere  handicraftsmanship  of  surgery  depends,  as  has 
been  already  said,  not  only  upon  natural  physical  endowments, 
but  also  upon  careful  practice  and  education.  Some  men  are 
bom  with  steady,  dexterous  fingers  and  precise  and  quick- 
moving  muscles ;  *  others  overcome,  with  more  or  less  success, 
a  congenital  and  obstinate  clumsiness. 

Every  pains  should  be  taken  to  cultivate  what  may  be 
termed  a  surgical  hand.  A  shaky  hand  may  be  bom  with  its 
possessor,  and  may  remain  unaffected  by  any  attempts  to 
amend  it.  This  important  defect  may  also  be  developed  by 
irregular  modes  of  living,  by  the  immoderate  use  of  alcohol, 
and  by  smoking.  The  effect  of  tobacco  is  obvious  enough  in 
most  instances,  although  its  influence  may  be  very  transient. 

The  full  use  of  the  larger  muscles  as  developed  by  vigorous 
athletic  exercises  adds  distinctly  to  the  steadiness  of  the  hand, 
and  of  his  general  muscular  development  an  operator  should 
be  most  careful.  Athletic  exercises  involving  the  upper  limbs, 
such  as  fencing,  rowing,  and  practice  in  a  gymnasium,  certainly 
render  the  hand  for  some  hours  after  such  exercise  unsteady, 
although  after  a  longer  period  of  rest  precision  in  the  action  of 
the  smaller  muscles  is  with  equal  certainty  improved.  In  con- 
nection with  this  point,  it  is  needless  to  say  that  violent  exertion 
on  the  part  of  the  operator  is  not  wise  immediately  before  an 
operation.  A  surgeon  who  is  careful  of  the  manner  in  which 
his  scalpel  is  held  should  not  carry  a  heavy  bag  to  the  scene  of 
his  labours,  nor  should  he  take  part  in  such  muscular  exertions 
as  are  needed  to  move  operating  tables  or  beds,  or  to  lift  a  heavj*^ 
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patient.  The  efforts  which  may  be  necessary  to  restrain  the 
violence  of  a  patient  under  chloroform  are  apt  to  render  the 
arms  of  those  so  engaged  very  tremulous. 

The  action  of  the  palmar  muscles  can  be  very  admirably 
developed  by  such  occupations  for  a  leisure  hour  as  etching 
on  copper,  sketching,  or  wood  carving. 

A  knowledge  of  anatomy  is  essential  to  the  operating  surgeon. 
Such  knowledge  as  is  needed,  however,  is  not  to  be  obtained 
from  books  alone,  or  even  from  books  in  preponderating  degree. 
It  must  be  such  "  anatomy  "  as  is  to  be  acquired  by  long  work 
in  the  dissecting-room,  and  it  may  not  be  too  much  to  say  that 
he  who  would  deliberately  adopt  the  career  of  an  operating 
surgeon  should  have  served  for  some  years  the  dreary  ap- 
prenticeship involved  by  the  duties  of  a  demonstrator  of 
anatomy. 

Not  only  does  such  work  teach  the  position  and  relation  of 
parts,  but  it,  and  it  alone,  can  instil  into  the  mind  and  the  fingers 
a  proper  appreciation  of  tissues,  and  the  knowledge  of  what  may 
be  termed  the  anatomy  of  the  individual.  A  surgeon  may  know 
well  the  origin,  insertion,  and  relations  of  the  parietal  muscles 
of  the  abdomen,  but  he  who  has  dissected  and  demonstrated  the 
lumbar  region  in  "  subjects  "  of  all  kinds,  many  times  over,  has 
also  a  knowledge  of  the  depth,  the  thickness,  the  appearance, 
and  the  disposition  of  the  tissues,  not  as  they  lie  in  an  abstract 
body,  but  as  they  may  be  expected  to  be  found  in  individuals 
of  different  types. 

Moreover,  the  work  of  dissection  affords  the  most  excellent 
training  in  the  handicraftsmanship  of  the  future  operator. 

Precision  of  knowledge,  precision  of  judgment,  precision  of 
hand,  are  all  needed  in  a  surgical  operation.  They  are  the 
foimdation  of  the  coolness  and  the  sang-froid  of  which  a  surgeon 
is  presumed  to  be  possessed,  and  it  is  to  their  absence  that  can 
usually  be  ascribed  that  condition  of  mind  known  as  "  surgical 
deliriiun." 

He  who  is  about  to  undertake  an  operation  should  know- 
precisely  what  he  intends  to  do,  and  should  then  proceed  to 
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do  it.      He  should  have  estimated  probabihties,  and  be  quite 
decided  as  to  his  mode  of  dealing  with  them. 

The  individual  who  plunges  into  an  operation  with  an  un- 
certainty he  would  condemn  in  the  pursuit  of  an  ordinary 
business  undertaking,  and  who  discards  anatomical  precision 
for  the  old  maxim  "cut  and  tie,"  is  likely  to  reap  the  reward 
of  his  labours. 

The  surgeon's  precision  should  apply  to  every  detail  of  the 
operation  and  its  surroundings.  He  should  select  and  arrange 
and  examine  his  instruments  with  the  greatest  care  ;  should 
consider  himself  responsible  for  the  minutest  detail  in  the  needed 
sterilisation  ;  and  should  have  a  proper  respect  for  the  magni- 
tude of  small  things. 

The  assistants  at  an  operation  have  an  exceedingly  important 
office  to  fill,  and  their  capacity  for  their  work  must  necessarily 
vary.  It  is  part  of  an  operator's  duty  to  see  that  each  assistant 
is  fully  informed  of  what  he  has  to  do,  and,  if  possible,  of  the 
manner  of  his  doing  it.  An  unsuccessful  operation  is  often  at- 
tended by  much  abuse  of  the  assistants,  and  by  very  severe 
criticisms  of  their  manipulative  powers.  Such  condemnation 
may  be  just,  or  may  only  serve  to  illustrate  the  proverb  that 
"  a  bad  workman  complains  of  his  tools."  It  is  during  the  most 
perplexing  stages  of  an  operation,  and  when  things  are  going 
ill,  that  the  indifferent  operator  finds  that  knives  will  not  cut, 
that  forceps  will  not  hold,  and  that  the  clumsiness  of  assistants 
is  beyond  the  limits  of  human  behef . 

In  the  matter  of  dresSy  the  operator  should  wear  a  sterilised 
linen  jacket,  the  sleeves  of  which  are  rolled  up  to  the  elbows. 
This  jacket  must  entirely  cover  his  ordinary  clothes  from  the 
collar  downwards.  A  perfectly  clean  mackintosh  apron  (with- 
out sleeves)  is  usually  worn  under  this. 

The  use  of  rubber  gloves  when  operating  has  been  widely 
adopted.  Certainly  all  those  who  assist  should  wear  them, 
but  we  do  not  think  that  they  should  be  obligatory  on  the  part 
of  the  surgeon.  Even  the  thinnest  rubber  lessens  that  delicacy 
of  touch  and  precision  in  the  use  of  the  fingers  that  are  of  such 
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primary  importance  in  a  difficult  operation.  The  matter  may 
well  be  left  to  the  surgeon's  experience  and  individual  opinion. 
It  is  interesting  to  note  that  at  some  important  German 
clinics  the  use  of  rubber  gloves  has  been  abandoned  after  full 
trial  in  favour  of  cotton  ones,  which,  of  course,  the  surgeon 
frequently  changes  whilst  operating.  It  is  stated  that  in  the 
rubber  pores  pathogenic  germs  were  often  foimd  to  be  alive 
in  spite  of  prolonged  boiling ! 

Sterilised  linen  caps  should  certainly.be  worn  by  operator 
and  assistants.  Some  surgeons  go  so  far  as  to  cover  their  faces 
with  linen  or  gauze  masks,  and  many  wear  large  rubber  boots. 
It  is  told  of  one  surgeon  that  before  driving  to  an  operation 
his  carnage  wheels  were  always  washed  over  with  ether  and 
carbolic  solution  ! 
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CHAPTER   III 

THE  OPERATING  THEATRE  AND  ITS  FITTINGS 

A  MODERN  operating  theatre,  fitted  with  all  accessories  for 
sterilising  instruments,  dressings,  and  water,  fonns  a  very 
elaborate  and  costly  department  of  a  hospital.  In  the  following 
description  the  new  theatres  at  the  London  Hospital  have  been 
taken  as  the  example.  They  occupy,  with  rooms  for  sterilising, 
for  anaesthetising  the  patients,  for  the  surgeons  and  dressers, 
etc.,  an  entire  floor.  They  are  lighted  by  electricity,  and  are 
warmed  partly  by  hot-water  pipes,  partly  by  warm  filtered  air, 
the  supply  of  which  can  be  regulated  exactly.  The  water  is 
all  sterilised.  To  simplify  the  description,  a  number  of  illus- 
trations are  given,  which  have  been  kindly  furnished  by 
Mr.  E.  W.  Morris,  from  photographs  taken  by  Messrs.  W.  E. 
Wright  and  Sons,  of  Forest  Gate. 

In  the  centre  (Plate  I.)  is  the  operating  table,  to  the  left  of 
which  are  tables  for  instrument-dishes  and  for  ligatures,  etc.,  and 
a  tripod  with  a  powerful  electric  bull's-eye  lamp  moimted  on  an 
adjustable  arm.  In  front  of  the  table  is  the  anaesthetist's  seat ; 
above  the  table  is  the  electric  transmitting  attachment  by  which 
the  cautery,  motor  for  drills,  and  any  extra  lamps  can  be  in- 
stantly put  in  action.  To  the  right  of  the  table  from  before 
backwards  are  the  spectators'  gallery  (which  can  be  easily 
moved),  slabs  fixed  to  the  wall  for  the  steriliser  and  various 
apparatus  connected  with  sterilisation,  and  (in  the  far  comer) 
the  protected  entrance  tube  through  which  warm  filtered  air  is 
admitted  to  the  theatre.  The  roof  of  the  theatre  is  of  opaque 
glass  ;  the  window  at  the  end  gives  light  from  the  north.  An 
electric  fan  for  drawing  out  the  air  is  placed  in  the  south  wall, 
and  cannot  be  shown  in  the  figure.     Below  the  north  window 
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are  basins  and  taps  for  the  dressers,  theatre  assistants,  and 
nurses.  In  front  of  the  basins  for  the  nurses  is  a  metal  box 
for  soiled  dressings.  On  the  extreme  left  are  seen  an  instru- 
ment cupboard  made  of  metal  and  glass,  and  a  stand  for  sterilised 
towels,  dressings,  antiseptic  lotion  jars,  etc. 

The  walls  and  floor  are  lined  with  polished  cement  or  tiles, 
and  all  angles  are  rounded  off.  The  floor  slopes  gently  to  an 
open  guUey  drain.  All  fittings  are  of  metal,  marble,  or  glass, 
and  the  tables,  being  on  wheels,  can  be  easily  moved  to  allow 
of  the  whole  theatre  being  washed  out  with  a  hose  and  hot 
water. 

Plate  II.  shows  the  dressers'  room,  in  which  the  students  and 
house  surgeons,  who  are  to  assist  in  the  theatre,  prepare  them- 
selves. After  removing  his  coat  and  rolling  up  his  shirt-sleeves 
well  above  the  elbow,  each  dresser  washes  his  hands  and  fore- 
arms in  running  water  for  five  minutes  at  the  basins  shown 
on  the  left.  The  taps  have  long  handles,  which  can  be  turned 
by  elbow  pressure.  The  basins  are  self -emptying.  The  chief 
chemical  disinfectants  used  are  lysol,  biniodide  of  mercury 
in  alcohol,  and  carbolic  acid.  A  sterilised  linen  coat  is  taken 
from  one  of  the  boxes  seen  on  the  right ;  the  coat-sleeves  en- 
tirely cover  the  arms,  and  are  rolled  up  as  far  as  the  elbows. 
Under  the  coat  a  mackintosh  apron  is  usually  worn.  Before 
going  into  the  theatre  the  hands  are  again  cleansed.  All  doors 
are  swinging  ones  without  handles,  so  that  no  chance  of  con- 
tamination through  them  is  incurred.  Sterilised  pure  rubber 
gloves  are  worn  by  the  assistants. 

Spectators  in  the  theatre  are  confined  to  the  movable  stand 
or  gallery  shown  in  Plate  III.,  Fig.  i.  This  stand  is  on  large 
screws,  with  rubber  feet,  so  that  it  may  be  moved  to  either 
side  or  either  end  of  the  operating  table.  It  is  made  of  metal 
throughout,  for  convenience  of  disinfection,  and  will  accom- 
modate ten  or  twelve  spectators.  In  some  hospitals,  and  in 
one  of  the  theatres  at  the  London  Hospital,  is  a  fixed  gallery 
of  stone  or  marble.  As  this  is  raised  above  the  level  of  the 
table,  it  must  be  provided  with  an  impermeable  front  of  stone 
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or  of  iron,  in  order  that  dust  from  the  spectators'  feet  may 
not  be  carried  into  the  area. 

Fig.  2  in  Plate  III.  represents  the  glass  table  for  sutures 
and  ligatures.  Attention  is  drawn  to  the  trough  jars  on  its 
top  for  keeping  sterile  silk,  catgut,  and  tendon  threads  in 
solution.  The  upper  end  of  each  jar  has  a  broad  trough  in 
which  the  cover  rests,  the  trough  being  partly  filled  with  anti- 
septic solution.  The  jar  is  thus  rendered  absolutely  air-tight 
on  merely  replacing  the  glass  cover.  These  jars  were  devised 
by  Mr.  Morris  for  the  London  Hospital. 

Plate  IV.  shows  one  of  the  instrument  cabinets,  with  glass 
shelves  and  door.  The  block  on  the  top  shelf  is  placed  beneath 
the  patient's  pelvis  during  the  application  of  a  bandage  round 
the  groin.    On  the  third  shelf  from  the  top  is  the  metal  knife  tray. 

Whilst  the  instruments  are  conveniently  sterilised  in  the 
theatre  by  being  boiled  by  high-pressure  steam  on  the  bench 
or  marble  slab  shown  in  Plate  V.,  the  sterilisation  of  dressings, 
wool  sponges,  ligature  jars,  and  the  like  is  carried  out  in  a  special 
room. 

In  Plate  VI.  the  main  steriliser  is  shown  open ;  the  trolley  on 
which  are  placed  the  ligature  jars  and  copper  boxes  holding 
dressings  of  gauze  and  wool  is  seen  about  to  be  pushed  on  rails 
through  the  opening.  The  door  is  then  shut  to  and  secured 
with  screw  clamps  of  great  strength.  Superheated  steam 
under  high  pressure  is  now  driven  into  the  chaniber,  and  after 
a  sufficient  time  has  elapsed  it  is  exhausted,  so  that  the  sterilised 
articles  come  out  practically  dry. 

An  ingenious  arrangement  for  rendering  instrument  tra3rs, 
porringers,  basins,  etc.,  sterile  is  shown  in  Plate  VII:,  Fig.  i. 
Each  theatre  is  supplied  with  a  double  set  of  these  large 
copper  boilers  and  wire  holders,  one  set  being  boiled  whilst 
the  other  is  in  use.  Steam  at  high  temperatiure  and  pressure 
is  employed  for  heating  the  theatre  sterilisers.  By  this  means 
all  gas  burners  in  the  theatre  are  dispensed  with. 

In  each  theatre  is  a  metal  box  with  hinged  lid  for  JlTiled 
dressings,  etc.,  as  seen  in  Plate  VII.,  Fig.  2. 
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Plate  VIII.  shows  the  sisters'  table.  On  the  top  shelf  are  lotion 
jars  with  flexible  rubber  tubes  attached.  On  the  second  shelf 
are  glass  and  metal  cases  containing  artificial  sponges  made  of 
wool  and  Gamgee  tissue.  These  have  been  sterilised  and  sealed 
down  with  paper  slips  on  which  is  stamped  the  date  of  sterilisa- 
tion. The  third  shelf  contains  similar  jars  and  chemical  disin- 
fectants for  the  skin.    The  stand  can  be  moved  about  with  ease. 

From  the  foregoing  account  some  idea  will  have  been  gained 
of  the  elaborate  arrangements  required  in  hospital  operating 
work«  In  the  best  nursing  homes  most  of  the  details  referred 
to  are  carried  out  on  a  smaller  scale  but  with  equal  efficiency. 

OPERATIONS  IN  A  PRIVATE  HOUSE 

It  remains  now  to  describe  the  preparations  which  should 
be  made  for  an  operation  in  a  private  house.  Provided  that 
the  greatest  care  is  exercised,  there  is  no  reason  why  as  com- 
plete asepsis  should  not  be  secured  in  the  patient's  room  as  in 
the  most  elaborately  fitted  hospital  theatre. 

It  is,  in  the  first  place,  essential  that  the  house  be  in  a  perfectly 
sanUary  condition,  and  as  it  appears  to  be  an  article  of  the  house- 
holder's faith  that  the  hygienic  state  of  his  or  her  premises  is 
exceptionally  perfect,  it  is  well  that  the  building  should  be 
examined  by  a  skilled  person  without  the  residential  bias. 

Before  the  operation  the  patient  should  sleep  in  a  room  other 
than  that  in  which  the  operation  is  to  be  performed.  It  is  in 
the  operation  room  that  the  patient  should  remain  during  the 
after-treatment. 

This  room  should  be  made  as  nearly  like  a  hospital  ward  as 
possiUe.  All  unnecessary  hangings  and  curtains  should  be 
removed.  It  should  be  bared  of  all  but  absolutely  essential 
furniture.  It  is  often  recommended  that  the  carpet  should  be 
be  taken  up.  This  is  desirable,  but  it  is  hardly  necessar\%  and 
may  lead  to  disturbance  of  dust.  A  large  damp  sheet  or  water- 
proof fastened  over  the  carpet  will  be  as  effectual  and  cause  less 
trouble.    The   walls   should   be   brushed   down   and   the   floor 
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scrubbed  if  the  boards  have  been  exposed,  and  the  room  must 
be  well  ventilated  on  the  previous  day  by  open  windows  and  a 
large  fire.  The  cleaning  of  the  room,  and  especially  the  dusting 
of  it,  must  be  completed  at  least  twenty-four  hours  before  the 
operation.  The  room  had  better  be  left  altogether  untouched 
than  be  vigorously  "  dusted  "  just  before  the  operation.  Nothing 
can  possibly  be  worse  than  dust  in  circulation  at  the  time  of  the 
operation. 

The  room  should  be  quiet,  light,  and  well  ventilated,  and  is 
pleasanter  if  its  windows  look  towards  the  south.  It  should 
not  be  near  a  water-closet.  An  open  fireplace  is  most  desir- 
able, and  the  less  gas  burnt  in  the  room  the  better.  It  should 
be  ascertained  that  the  windows  open  readily. 

The  temperature  of  the  room  during  and  after  the  operation 
should  be  kept  at  from  60°  to  65°,  and  should  not  be  allowed  to 
fluctuate.  During  abdominal  operations  a  somewhat  higher 
temperature  is  desirable. 

The  Patient's  Bed.— The  patient's  bed  should  be  a  narrow, 
simple  iron  bedstead,  with  a  woven  spring  body,  upon  which 
is  placed  a  horsehair  mattress.  There  should  be  no  rail  on 
either  side,  and  but  a  low  one  at  the  head  or  foot.  The  bed 
should  be  so  located  in  the  room  that  the  patient  will  be  access- 
ible from  all  sides,  and  the  wound  be  dressed  with  ease. 

It  is  usually  most  convenient  that  the  bed  should  stand  in 
the  centre  of  the  room,  and  be  so  arranged  that  the  head  is 
towards  the  light — ^that  is  to  say,  as  the  patient  lies  in  bed  the 
light  will  be  behind  him. 

A  bed  in  a  corner  is  always  inconvenient,  the  patient  being 
accessible  from  one  side  only. 

To  allow  a  heavy  patient,  after  a  serious  operation,  to  return 
to  a  large,  wide  bedstead,  covered  by  a  voluminous  feather 
mattress,  into  the  centre  of  which  he  helplessly  sinks,  is  to  place 
him  in  a  position  of  some  peril. 

After  many  operations  a  bed-cradle  will  be  required.  In 
some  cases  a  "  bed  pulley  "  may  be  conveniently  affixed  to  the 
joist  of  the  ceiling  over  the  head  of  the  patient's  head. 
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The  other  accessories  are  a  large  table  for  sterilisers  and 
basins,  and  one  or  more  small  and  light  tables  for  the  instru- 
ments. The  instrument  table  should  be  on  wheels,  so  as  to  be 
readily  moved  when  required.  Receptacles  are  needed  for  used 
swabs  or  "  sponges,"  and  for  such  evacuations  as  ascitic  fluid  or 
the  contents  of  an  ovarian  cyst. 

A  liberal  supply  of  hot  and  cold  boiled  water  should  be  at 
hand,  and  a  suitable  provision  of  pillows,  towels,  and  mackintosh 
sheets,  together  with  the  usual  nursing  accessories.  All  the  water 
used  for  various  purposes  just  before  and  during  the  operation 
should  have  been  well  boiled,  and  all  dishes  for  instruments, 
sponges,  solutions,  and  ligatures  should  be  thoroughly  cleansed 
in  suitable  antiseptic  solutions  and  then  washed  with  boiling 
water.  A  portable  steriliser  is  essential  for  instruments,  towels, 
and  dressings.  It  may  be  heated  either  by  a  Bimsen  gas-lamp 
or  a  suitable  spirit-lamp,  and  should  be  bestowed  in  a  place  of 
safety  and  away  from  a  draught. 

The  Operating*  Table.— The  table  employed  should  be 
simple,  strong,  and  steady.  It  is  essential  that  it  should  be 
narrow,  and  of  a  height  convenient  to  the  individual  operating. 
A  table  with  the  following  measurements  will  be  found  con- 
venient :  Length,  5  to  6  feet ;  width,  2  feet ;  height,  33  inches. 
It  should  be  covered  with  either  a  thin,  firm  horsehair  mat- 
tress, or  a  large  and  neatly-folded  blanket.  The  latter  is  the 
more  convenient  in  operations  performed  in  private  houses. 

The  plan  of  having  two  small  tables  placed  in  the  form  of 
the  letter  T  is  decidedly  inconvenient.  It  should  be  remem- 
bered that  the  table  may  need  to  be  moved  during  the  operation. 
For  example,  in  the  removal  of  the  tongue,  with  preliminary 
ligation  of  the  lingual  arteries  in  the  neck,  it  is  not  often  that 
the  table  can  be  so  placed  that  the  light  falls  equally  well  upon 
both  sides  of  the  neck.  As  a  good  light  is  very  essential  for  this 
procedure,  the  table  may  have  to  be  placed  in  one  position  while 
the  left  artery  is  being  secured,  and  in  another  when  the  right 
is  dealt  with. 

A  slender,  unsteady  table  may  prove  a  source  of  actual 
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danger.  I  have  seen  a  table  give  way  entirely  while  the  struggles 
of  the  patient  were  being  restrained  during  the  early  stages  of 
anaesthetisation. 

The  crazy  contrivances  and  makeshifts  which  the  patient's 
friends  sometimes  consider  to  be  ingenious  substitutes  for  a 
proper  table  are  to  be  distinctly  avoided.  I  have  a  recollection 
of  one  altar-like  construction,  made  of  four  boxes  and  a  small 
chest  of  drawers,  upon  which  was  recumbent  a  heavy  man, 
prepared  for  an  excision  of  a  part  of  the  lower  jaw. 

The  operating  table  illustrated  in  Plate  IX.  is  in  use  in 
all  the  theatres  at  the  London  Hospital,  and  to  Mr.  E.  W.  Morris 
(in  charge  of  the  operating  theatres  department  there)  is  due  the 
credit  of  various  improvements  which  it  embodies.  In  each 
of  the  figures  the  patient's  head  corresponds  with  the  left  hand 
of  the  table. 

The  head-  and  foot-rests  are  adjustable,  and  the  latter 
can  be  instantly  removed,  so  as  to  be  out  of  the  way  in  opera- 
tions upon  the  rectum ;  the  top  of  the  table  at  the  lower  ex- 
tremity can  be  raised  6  inches,  hingeing  from  the  centre  of  the 
table ;  thus  the  pelvis  can  be  raised  for  operations  upon  the 
bladder.  The  Trendelenburg  movement  is  obtained  by  means 
of  a  wheel  and  screw,  and  can  be  accurately  adjusted. 

Fig.  I  in  Plate  IX.  shows  the  table  fixed,  the  wheels  being 
put  out  of  action  by  the  levers  being  vertical.  It  now  rests  on 
four  metal  legs,  which  project  between  each  pair  of  wheels. 
The  two  foot-rests  have  been  inserted.  The  table  is  perfectly 
steady,  and  is  now  as  used  in  most  operations,  the  patient 
being  supine  and  no  special  part  raised. 

Fig.  2  shows  the  two  foot-rests  removed  and  on  the  floor. 
The  lower  portion  of  the  table,  on  which  the  thighs  of  the  patient 
rest,  is  raised  by  screw  action.  The  table  is  "  floating  " — i.e, 
the  levers  are  down  which  place  it  on  wheels.  These  latter 
work  on  pivots,  so  that  the  table  can  be  turned  at  once  in  any 
position.    The  wheels  are  of  rubber-covered  metal. 

Fig.  3  illustrates  how  the  Trendelenburg  position  is  obtained, 
and  also  how  one  leg  of  the  patient  may  be  raised,  the  other 


FIG1  -OPERATING  TABwE  AS  _5£5    t   Z-'^-Xi!^   'TA' 


FIG    a     THE    TRENOELENBURO  POSIT 
PLATE     IX. 


CHAP.   Ill] 


OPERATING   TABLE 


41 


depressed,  by  altering  the  slope  of  the  foot-pieces.  AU  these 
movements  are  effected  by  screw  action,  and  are  therefore 
capable  of  exact  graduation. 

One  valuable  feature  of  the  London  Hospital  operating 
table  is  the  mechanism  for  raising  the  whole  level  of  the  top 
some  6  inches  if  required. 

It  is  comparatively  an  inexpensive  table,  costing  only  about 
£25  complete. 

The  table  just  described  is,  however,  not  a  portable  one,  and 
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FIG.  X.— DIAGRAM  SHOWING  ARRANGEMENT  OF  SURGEON'S  TABLES. 


a  much  Ughter  form  which  folds  up  is  required  for  taking  to  a 
patient's  house.  Several  excellent  types  of  this  have  been  de- 
vised. With  regard  to  the  modem  tables  used  in  operating 
theatres,  it  may  be  noted  that  enamelled  metal  is  nearly  always 
preferred  to  wood  in  their  construction,  and  that  the  ingenuity 
of  their  makers  has  often  led  to  undue  complexity.  For  ex- 
ample, a  copper  bath  is  sometimes  included,  with  the  idea  of 
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maintaining  the  patient's  temperature.  This  is  an  expensive 
and  useless  encumbrance.  Whilst  it  is  essential  that  the  table 
should  allow  of  the  Trendelenburg  position,  simplicity  of  con- 
struction in  other  respects  is  an  advantage. 

Arrangrement  of  the  Tables,  etc. — The  operating  table 
should  be  placed  in  the  best  attainable  light,  and,  in  the  case 
of  most  operations,  with  the  patient's  feet  towards  the  win- 
dows. If  there  be  two  windows  near  together  in  the  same 
wall  of  the  room,  the  table  may  be  so  placed  as  to  be  at  right 
angles  to  the  wall,  and  to  have  its  foot  opposite  the  space  be- 
tween the  two  sources  of  light.  There  should  be  suflftcient  roonn 
on  all  sides  of  thQ  table  to  allow  an  individual  to  pass  freely. 

The  general  disposition  of  the  tables,  and  of  the  surgeon  and 
his  assistants,  is  illustrated  in  the  diagram  (Fig.  i),  which  may 
be  considered  to  relate  to  such  an  operation  as  the  radical  cure 
of  hernia  or  the  removal  of  a  tumour  from  the  thigh. 

The  anaesthetist  stands  at  the  head  of  the  table,  and  the 
operator  on  the  patient's  right.  Close  to  the  surgeon's  right 
hand  is  a  light  table  on  wheels  for  the  necessary  instruments. 

A  larger  tablfe  for  accessory  and  spare  instruments  may  be 
placed  at  a  distance  behind  the  operator. 

The  chief  assistant  stands  on  the  left  side  of  the  table,  oppo- 
site the  surgeon.  It  is  by  this  assistant  that  the  sponging  is 
done  and  the  haemorrhage  attended  to. 

Behind  this  assistant,  and  entirely  to  the  left,  is  a  large  table 
for  the  steriliser,  basins,  receivers,  jars  of  lotion,  etc.,  and  at 
this  table  the  two  nurses  are  placed. 

A  smaller  table  may  stand  close  to  the  larger  one,  to  take  the 
dressings  necessary  for  the  case. 

A  second  assistant,  if  needed,  may  place  himself  to  the 
operator's  left  and  on  the  right-hand  side  of  the  operating 
table. 


CHAPTER    IV 
THE  INSTRUMENTS  AND  ACCESSORIES 

The  operator  should  attend  personally  to  the  selection  and  care  of 
all  instruments,  and  to  the  minutest  matters  which  concern  them. 

They  should  be  in  perfect  condition,  and  above  all  things 
aseptic  at  the  moment  of  use. 

For  this  reason  all  instruments,  if  possible,  should  be  made 
of  metal  throughout,  so  that  they  can  be  sterilised  with  ease  by 
boiling  in  a  weak  solution  of  carbonate  of  soda  (about  one  per 
cent.,  or  one  and  a  half  drachms  to  the  pint).  Sharp  cutting 
instruments,  knives  and  scissors,  are,  however,  certain  to  be 
blunted  by  this  treatment ;  and  it  is  important  to  remember  that 
they  are  ruined  by  solutions  of  bichloride  of  mercury.  If  the 
cutting  instruments  be  not  boiled,  they  should  be  treated  with 
an  alcoholic  solution  of  carbolic  acid  (i  in  20)  immediately  before 
use,  and  thoroughly  cleaned  after  each  operation  with  a  brush, 
etc.    A  convenient  steriliser  is  shown  on  page  59,  Fig.  23. 

In  the  selection  of  instruments ,  each  manipulator  must  exer- 
cise his  own  taste,  and  found  his  choice  upon  his  habit  of  hand. 
It  is  improbable  that  twenty  men  would  select  the  same  pen  or 
penholder  out  of  a  collection  of  twenty  samples,  but  they  might 
all  write  equally  well. 

Ingenious  instruments  which  fold  up  into  a  small  compass, 
or  which  combine  many  functions,  are  usually  to  be  avoided. 

There  is  no  doubt  that  the  fewer  the  implements  to  which  a 
surgeon  accustoms  himself,  and  the  simpler  they  are,  the  better. 
As  has  been  already  said,  the  surgeon's  work  is  a  handicraft. 
He  should  depend  more  upon  his  fingers  than  upon  his  tools. 
He  who  is  really  expert  with  one  instrument  has  an  advantage 
over  him  who  is  indifferently  familiar  with  many. 
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The  best  work  is  done  with  the  simplest  implements.  A 
surgeon  who  is  dependent  upon  a  special  instrument  for  this, 
and  a  special  instrument  for  that,  is  a  poor  handicraftsman. 
He  is  servilely  subject  to  his  special  forceps  and  his  particular 
knives  and  needles  for  a  particular  operation.  For  instance, 
the  surgeon  who  cannot  excise  the  vermiform  appendix  without 
inventing  a  clamp  for  the  purpose  has  mistaken  his  vocation. 

Some  of  the  least  progressive  periods  in  the  development  of 
the  surgeon's  art  have  been  marked  by  the  prolific  production  of 
instruments.  With  few  exceptions,  complex  apparatus  and 
appliances  which  are  credited  with  being  ingenious,  or  labour- 
saving,  or  automatic,  are  bad. 

A  great  multitude  of  the  instruments  which  figure  in  the 
makers'  catalogues  are  evidences  of  incompetence  and  of  a  lack 
of  dexterity  which  prevented  the  inventor  from  making  full  use 
of  his  hands. 

A  great  deal  can  be  done  in  operative  surgery  with  a 
scalpel  and  a  pair  of  dissecting  forceps,  and,  indeed,  there  is  but 
comparatively  little  that  cannot  in  some  way  be  accomplished 
with  those  instruments. 

A  brief  notice  is  here  given  of  the  simplest,  most  general,  and 
most  essential  instruments.  The  special  instnunents  are  con- 
sidered in  the  chapters  dealing  with  the  procedures  with  which 
they  are  concerned. 

The  scalpel  should  be  light,  and  should  have  a  handle  of 
good  length,  which  should  be  thin  and  made  of  metal. 

A  length  of  four  inches  for  the  handle,  and  a  width  of  from 
three-eighths  to  half  an  inch,  are  convenient.  A  shorter  handle 
does  not  rest  properly  in  the  hand ;  it  is  like  a  too  short  pen- 
holder or  paint-brush.    A  longer  handle  is  unnecessary. 

The  breadth  and  width  of  the  handle  may  possibly  vary  a 
little  with  the  size  of  the  blade,  but  the  length  should  not  vary. 
A  scalpel  with  a  small  and  very  fine  blade  does  not  need  a  handle 
proportionately  reduced.  Indeed,  the  most  excellent  small 
scalpels  are  those  which  had  originally  blades  of  good  size,  but 
which  have  been  reduced  to  slender  and  short  proportions  by 
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repeated  grinding.  Although  small  in  the  blade,  they  still 
retain  the  original  handle. 

The  blade  should  be  what  instrument-makers  call  "  middle- 
pointed  " — i.e.  the  point  should  lie  on  the  long  axis  of  the  steel 
(Fig.  2,  A). 

A  "  back-pointed  "  blade  is  not  well  suited  for  the  scalpel. 
It  answers  for  .larger  knives,  which  are  broad  in  the  blade  and 
are  required  to  make  large  and  free  incisions  ;  for  example,  the 
handiest  form  of  post-mortem  knife  and  of  cartilage  knife  is  back- 
pointed. 


FIG.   2.  — (A)  GOOD  SCALPEL.   MADE  OF  STEEL  THROUGHOUT,      (b)  BAD  SCALPEL. 

(From  a  modern  catalogue  of  instruments.) 


Very  fine  scalpels  are  a  grievous  delusion.  If  a  beginner  is 
about  to  imdertake  an  operation  involving  a  "  fine  "  dissection, 
he  wiU  probably  seek  a  knife  with  a  very  fine  point.  Such  a 
knife  is  depicted  in  Fig.  2,  B,  and  is  copied  from  a  catalogue  of 
instruments.  It  is  a  useless  tool ;  it  is,  indeed,  a  needle,  not  a 
knife.  A  surgeon  who  once  attempts  to  perform  a  fine  plastic 
operation  with  such  an  instrument  will  probably  discard  the 
knife  for  ever. 

A  small  scalpel,  with  a  good  blade  and  a  '*  middle  point," 
and  with  such  an  outline  as  is  depicted  in  Fig.  2,  A,  is  the  best 
instrument  for  the  finest  work  the  operator  can  be  called  upon 
to  perform.  The  very  fine  back-pointed  knife  will  scratch,  but 
it  will  not  cut. 

The  back  of  a  scalpel  should  be  blunt  up  to  the  very  point. 
Double-edged  knives  are  purposeless  in  any  operation,  and  the 
surgeon's  fingers  are  apt  to  be  cut  by  them. 
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The  ordinary  forms  of  bistoury  have  handles  somewhat  more 
substantial  than  those  of  scalpels,  and  they  are  convenient 
if  a  little  roughened,  but  the  length  of  the  handle  need  not  be 
much  in  excess  of  that  of  the  scalpel. 


FIG.    3.— DISSECTING   FORCEPS  OF  A  SINGLE  PIECE  OF  STEEL. 


,PIG.   4.— DISSECTING  FORCEPS  IN  TWO  PARTS,   WHICH  CAN  BE  READILY  SEPARATED 

FOR  CLEANSING  PURPOSES. 

A  straight  probe-pointed  bistoury,  with  a  blade  two  and  a 

half  inches  in  length,  is  the  most  useful  instnmient  of  the  dass. 

Dissecting^  Forceps  should  have  a  good  spring,  should  be 


FIG.   5.— TOOTHED  FORCEPS. 


short,  and  should  not  be  too  narrow  at  the  points.  Four  and  a 
quarter  inches  is  a  very  convenient  length.  Dissecting  forceps 
are  not  uncommonly  too  lightly  and  too  frailly  made  to  be 


FIG.  6. — VARIETIES  OF   BLUNT  DISSECTOR. 


serviceable.  The  strength  of  the  spring  must  depend  upon 
individual  taste.  For  all  ordinary  purposes  a  good  broad  point  is 
desirable  ;   it  enables  the  surgeon  to  obtain  a  firm  grasp  of  the 
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tissues,  and  at  the  same  time  does  not  prevent  a  very  small  frag- 
ment of  tissue  from  being  picked  up  (Fig.  3). 

In  another  convenient  form  the  two  blades  can  be  dis- 
articulated so  that  they  can  be  easily  cleaned  (Fig.  4). 


Important  aids   to  ofwrating  are  toothed  forceps  (Fig.  5), 
and  the  so-called  dissectors,  different  forms  of  which  are  shown 
in  Fig,  6.    Toothed  forceps  do  not  slip  from  their 
hold  as  dissecting  forceps  are  liable  to,  and  will  be 
found  essential  in  hernia  operations  and  a  number 
of  others. 

The  dissectors  are  very  useful  in  exposing 
arteries  and  nerves,  in  enucleating  glands,  in 
separating  adhesions  to  the  vermiform  appendix, 
and  in  many  other  operations. 

Artery  Forceps. — The  pressure  forceps -of  Sir 
Spencer  Wells  are  simply  invaluable,  and  have 
proved  to  be  one  of  the  most  important  recent 
additions  to  the  surgeon's  armamentarium. 

The  best  instruments  are  those  of  the  original 
pattern  {Fig.  7),  and  there  is  little  or  nothing  to 
be  said  in  favour  of  the  various  "modifications"    ,.  =  J 
and  "  improved  forms."  iokckw  with 

It  should  be  noted  that  there  is  a  tendency  to        iwi.nt. 
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make  the  Wells  forceps  too  clumsy  and  thick  at  their  grasping 
ends.  A  light  pair,  tapering  to  the  point,  will  be  foxmd  the 
best  (Fig.  8,  which  gives  the  exact  size).  It  is  then  easy  to  tie 
any  artery  which  has  been  seized,  and  the  necessity  for  any 
special  artery-ligature  forceps  is  done  away  with. 

In  the  same  way,  for  twisting  an  artery  no  special  instrument 
is  required.  Wells'  pressure  forceps  form  the  simplest  torsion 
forceps,  and  may  take  the  place  of  the  many  complicated  instru- 
ments known  by  the  latter  name. 


FIG.  9.— BLUNT  HOOK  (reduced  ^). 

♦ 

Retraetors. — The  simplest  form  of  retractor  is  provided  by 
the  Wells  forceps  held  by  the  assistant.  They  are,  moreover, 
free  from  the  possible  risk  of  infection  through  the  fingers  used 
as  retractors. 

In  certain  operations,  and  especially  in  the  case  of  deep 
wounds,  some  special  means  of  retracting  the  soft  parts  or  the 
skin  is  required. 

In  a  later  section  is  described  (page  67)  the  method  of  re- 
tracting the  skin  in  many  small  operations,  such  as  the  removal 


FIG.    10.— FARABEUF'S  RETRACTOR. 


of  a  superficial  tumour  or  the  radical  cure  of  varicocele  by  means 
of  ligatures.  This  method  leaves  the  area  of  the  operation  wound 
quite  free. 

To  draw  special  tissues  aside,  such  as  a  tendon,  a  nerve,  or  a 
vein,  blunt  hooks  answer  admirably.  They  take  up  little  room, 
and  encroach  but  little  upon  the  area  of  the  operation.  They 
should  be  long  enough  and  large  enough  for  the  purpose,  and 
are  made  of  plated  steel  (Fig.  9). 
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Amongst  other  wound  retractors,  a  handy  and  efficient  form 
is  that  of  Farabeuf  (Fig.  lo),  which  is  made  in  many  sizes.    The 


Uttle  turn  at  the  end  of  the  metal  gives  it  an  excellent  hold 
of  the  tissues.    A  very  convenient  instrument  also  is  Farabeuf's 
modification  of  Langenbeck's  retractor,  shown 
in  Fig.  II. 

These  are  excellent  substitutes  for  the 
broad  copper  spatulx  and  retractors  of  less 
recent  times,  which  bent  when  exposed  to 
much  strain,  and  slipped  unless  that  strain 
was  kept  up.  For  deep  wounds,  such  as  that 
made  in  nephrectomy,  the  large  rectangular 
"  kidney  retractor  "  may  be  necessary. 

Needles.— The  best  suture  needle  is  a 
perfectly  straight  one,  of  a  length  adapted  to 
the  case  in  hand,  and  "triangular-pointed" 
(Fig.  13,  A).  Straight "  lancet-pointed  "  needles 
are  much  used,  but  they  are  not  so  serviceable 
as  those  first  named. 

For  special  operations  special  needles  are 
required,  such  as  in  suturing  intestine  and  in 
operations  for  cleft  palate  and  certain  fistulie, 
but  for  all  ordinary  suture  purposes  the  best 
instrument  is  the  straight  needle.  For  use 
with  fine  Japanese  silk  the  calyx-eyed  needles 
are  convenient,  the  thread  being  more  easily 
inserted  than  in  the  others. 

Many  surgical    needles  need    only  to  be 
mentioned  to  be  strongly  condemned.    These      i^ic-  "-a  godd 
are  the    large-curved    needles    and   the  half-        miKr  hoinds. 
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curved  needles  which  are  found  in  most  pocket  cases,  and 
which  are  currently  supposed  to  be  used  for  sewing  up 
wounds  of  the  scalp  (Fig.  13,  b).  If  any  operator  acquires  perfect 
control  over  these  unreasonably-shaped  needles,  they  may 
possibly  be  of  service.     I  have  observed  a  half-curved  needle  to 


FIG.  13. — (a)  straight  tr fa ngular- pointed  suture  needle  :  (b)  half- 
curved  SUTURE  NEEDLE  (A  USELESS  INSTRUMENT). 

be  introduced  at  one  spot  and  its  point  to  emerge  at  another  at 
some  distance  from  the  intended  aperture.  The  surprised 
operator  has  withdrawn  it,  and  on  making  another  attempt  the 
needle  point  has  again  emerged  at  a  remote  and  unexpected 
locality. 

In    Fig.    14     Hagedorn's     flattened    needles,    straight    and 


STRAI  GHT 

FIG.   14.— TYPES  OF  HAGEDORN'S  NEEDLES,    WITH    FLATTENED  SIDES, 

OVAL  EYES,    AND   BLADE-LIKE   ENDS. 


curved,  are  shown.  These  require  a  special  needle-holder,  which 
is  very  apt  to  wear  and  to  lose  its  proper  grip  of  the  needle.  We 
do  not  therefore  advise  the  original  Hagedom  type,  having  en- 
tirely discarded  his  holder. 

Of  curved  needles,  one  of  the  best  is  "  Hagedorn's  reversed," 
in  which  the  end  towards  the  point  is  compressed  from  side  to 
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side,  whilst  the  half  towards  the  eye  is  curved  on  the  flat.     The 
latter  portion  is  held  in  the  needle-holder  (Fig.  15). 

In  sewing  up  a  thick  abdominal  wall  the  surgeon  may  be 
troubled  to  find  the  best 
needle.  Straight  ones  are 
out  of  the  question ;  at 
any  rate,  fully  curved 
(half-circle)  ones  are  far 
more  convenient,  and  safe. 
Fig.  15  shows  the  exact 
size  of  the  needle  we 
have  found  the  best  for  this  purpose ;  it  should  be  made  of 
the  finest  English  steel. 

Provided  that  the  assistant  wears  rubber  gloves  there  is 
no  risk  involved  in  his  threading  the  needles  during  the  operation. 
It  is,  however,  convenient,  especially  for  intestinal  or  stomach 
operations,  to  have  a  supply  of  needles  threaded  with  fine  silk 


KIC.    1$.— HAGEDORN'S  RRVKRSF.D   NF.EDLK. 


FIG.    16.— COLLIN'S  NEEDLK-IIOLDER   WITH  OPENING  CATCH,    FOR   STRAIGHT 

NEEDLES,     (fn  the  upper  figure  the  needle-holder  is  open.) 


and  kept  on  small  glass  spools  in  alcohol,  after  they  have  been 
first  sterilised  by  boiling.  For  the  occurrence  of  stitch-abscess 
the  organisms  in  the  deep  epidermic  layer  of  the  patient  were 
formerly  blamed.  This  may  have  been  partly  correct,  but 
it  is  certain  that  contamination  in  the  act  of  threading  the 
suture  was  sometimes  to  blame.  With  modern  precautions 
stitch  abscesses  have  disappeared. 

For  holding  straight  needles  Collin's  latest  needle-holder  can 
be  strongly  recommended  (Fig.  16).     It  is  especially  adapted 
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for  the  flat  Hagedom's  needles  (Fig.  14),  and  it  holds  the  needle 
with  just  sufficient  firmness  of  grip. 

A  very  excellent  needle-holder  for  small  curved  needles  of 


FIG.   17.— NEKDLE-HOLDER   ADAPTEI3  FOR   ALL  ORDINARY  CURVED  NEEDLKS. 

rampley's  pattern,  f  actual  size. 

the  ordinary  pattern  is  the  simple  instrument  depicted  in  Fig.  17. 
Another  excellent  needle-holder  is  shown  in  Fig.  18. 

Suture  Material. — The  best  suture  material,  so  far  as  our 
experience  goes,  for  operation  wounds  of  almost  any  kind,  is 
Silkworm  gut.  It  is  in  the  first  place  strong ;  it  is  as  smooth  as 
glass,  and  as  solid.    As  it  is  not  composed  of  fibres,  the  fluids  of 


FIG.  18.— SIMPLE   NEEDLE-HOLDER. 

the  wound  cannot  soak  into  its  substance,  and  therefore  if  it  be 
retained  for  longer  than  the  usual  time  it  does  not  act  as  a  seton. 
We  have  frequently,  under  special  circumstances,  allowed  silk- 
worm gut  sutures  to  remain  in  position  for  fourteen  days,  and  in 
cases  of  cleft  palate  for  three  weeks,  and  no  harm  has  resulted. 
In  the  case  of  wounds  which  require  support  for  some  time 
after  the  operation,  as  in  the  wound  left  after  the  removal  of  a 
mammary  tumour,  together  with  much  skin,  it  is  better,  if  pos- 
sible, that  the  original  sutures  should  be  retained  than  that  they 
should  be  removed  and  their  place  taken  by  strapping. 
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Silk  sutures  must  be  removed  early.  It  is  not  to  be  inferred 
that  the  use  of  silkworm  gut  should  encourage  the  practice  of 
retaining  sutures  unduly.  A  suture  should  be  removed  as  soon 
as  it  can  be,  but  with  silkworm  gut  it  is  possible  to  retain  the 
support  of  the  suture  in  those  occasional  cases  in  which  such 
retention  is  of  advantage. 

In  the  next  place,  silkworm  gut,  although  stiff,  moulds  itself 
to  the  position  it  is  made  to  assume  in  the  wound.  Its 
perfect  smoothness  renders 
it  easy  to  introduce,  and 
this  quality,  combined  with 
its    pliability,     renders    it 

easy  to  remove.  i.-if;,  19.— first  stage  of  the  surgeon's  knot. 

Silkworm    gut     sutures    , 
should  be  allowed  to  soak  in  sterile  warm  water  for  some  ten 
minutes  before  use.     Such  immersion  renders  them  less  slippery 
and  less  stiff. 

The  suture  is  secured  by  making  use  of  the  first  stage  of 
what    Fergusson    calls    the    surgeon's  knot,    "  which   is  made 

by  passing  one  end  of  the  thread  twice 
over  the  other  (Fig.  19),  before  turning 
each  back  again  to  form  the  second 
noose"  (Fig.  20). 

With  silkworm  gut  this  second  noose 
is  often  unnecessary.  The  thread  should 
be  twisted  as  shown  in  Fig.  19,  and 
then  pulled  tight.  If  properly  applied, 
it  will  not  give.  In  this  matter  of 
securing  the  suture,  silkworm  gut  pre- 
sents a  great  advantage  over  other 
materials.  There  is  no  knot  to  press 
upon  the  tissues ;  the  interwoven  suture  tlireads  lie  absolutely 
flat,  and  the  edges  of  the  wound  are  approximated  with  the 
greatest  precision.  For  plastic  operations  and  for  such  a  pro- 
cedure as  the  closure  of  a  ruptured  perineum,  this  suture 
material  is  invaluable.     The  threads  should  be  left  long,  and 
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it  will  be  found  to  be  possible  to  loosen  or  tighten  the  suture 
after  it  has  been  "  tied  "  as  it  lies  in  situ. 

In  cases  where  the  fineness  of  the  resulting  scar  is  a  matter 
of  importance,  as  in  operations  upon  the  face  or  neck,  very 
thin  silkworm  gut  (the  so-called  "  ophthalmic  gut ")  gives 
admirable  results,  but  in  certain  positions,  such  as  the  eyelids, 
Japanese  silk  should  be  used.  Many  surgeons  use  a  continuous 
suture  of  fine  catgut. 

It  is  convenient  to  stain  the  silkworm  gut  sutures  with 
methyl  blue  or  red,  as  there  is  then  less  chance 
of  overlooking  them  at  the  time  of  removal. 

In  the  instances  in  which  silkworm  gut,  by 
reason  of  its  stiffness,  cannot  be  employed,  a  silk 
suture  thread  may  be  used. 

The  best  form  of  silk  to  employ  is  that  known 
as  "  Turner's  patent  plaited  suture  silk."  It  is 
very  readily  applied,  presents  a  smooth  surface, 
and  shows  no  disposition  to  become  unravelled, 
to  kink,  or  to  curl  up  when  soaked  in  water. 

The  silk  thread  known  as  Chinese  twist  lacks 
these  advantages,  and  is  quite  unsuitable  for 
suture  material.  The  Japanese  silk,  on  the  other 
hand,  is  excellent,  being  both  fine  and  strong. 
It  stands  boiling  again  and  again  without  de- 
terioration. 
All  silk  used  at  the  operation  should  be  boiled  inunediately 
before  use. 

For  wounds  made  in  the  scrotum  fine  catgut  sutures  are 
to  be  recommended.  In  very  long  incisions  it  is  a  good  practice 
to  let  the  main  sutures  which  take  the  strain  be  of  silkworm 
gut,  and  the  intermediate  sutures  (which  merely  bring  the 
skin  together  without  strain)  of  catgut. 

Ligrature  Material. — Catgut  is  still  largely  employed  for 
this  purpose,  especially  since  improved  methods  for  its  manu- 
facture and  for  rendering  it  sterile  have  come  into  use. 

Catgut,   however,   is  imsuitable  for  t)dng  pedicles — eg.   of 


FIG.  21. — REEF- 
KNOT. 

In  applying  this 
where  security  is 
essential  (^^.  in 
tying  omentum), 
the  threads  should 
be  crossed  and  tied 
again,  making  a 
treble  knot. 
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ovarian  tumours— and  is  more  apt  to  slip  than  silk.  For  all 
pedicles  silk  or  kangaroo  tendon  should  be  employed.  The 
stouter  the  silk  the  more  likely  is  it  to  cause  trouble,  and  com- 
f)aratively  thin  silk  or  tendon  will  stand  strain  well.  The 
sterilisation  of  catgut  is  attended  with  some  little  difficulty. 
Preservation  of  the  material  in  oily 
or  aqueous  solutions  of  carbolic  acid 
for  however  long  a  time  will  not 
destroy  the  spores,  and  thick  catgut 
is  not  penetrated  by  the  antiseptic. 
Disinfection  by  heat  is,  in  the  case 
of  catgut,  a  difficult  process;  but 
the  following  method  is  quite  safe. 
The  gut  is  thoroughly  cleansed  with 
ether,  folded  in  convenient  lengths 
on  a  wooden  slip  or  wound  on  a 
spool,  and  then  immersed  in  a  solu- 
tion of  carbolic  acid  (i  in  20)  in 
ethylic  alcohol.  Thus  preserved  in 
a  large  glass  tube  with  rubber  stop- 
per, it  does  not  deteriorate  if  kept 
for  months  or  years.  When  wanted 
at  the  operation  the  catgut  is  re- 
moved from  the  tube  with  sterile 
forceps  and  placed  in  water  which 
has  just  been  boiled  and  has  been 

allowed  to  cool.  The  operator  will  tic.ai,— tum:s  htth  hubbeh  PLuci 
find  it  convenient   to   have   several     _^         ,„  ^  ". , 

iThey  are  filled  witli  I  m  JO  alcoholic 

tubes  in  a  case,  each  tube  filled  with  solution  otcarboikacid-i 

the    alcoholic    solution    of    carbolic 

acid,  one  containing  catgut,  another  silk,  the  third  silkworm 
gut,  and  the  fourth  kangaroo  tendon  (Fig.  22).  Another 
solution  which  is  equally  efficacious  is  an  ethereal  solution  (i  in 
500)  of  corrosive  sublimate.  Catgut  which  has  been  soaking 
some  weeks  in  this  material  is  quite  sterile,  and  does  not  deterior- 
ate, no  matter  how  long  it  remains  in  the  solution. 


56  GENERAL    PRINCIPLES  [part  i 

Silk  has  come  more  and  more  into  use  for  sutures  and  liga- 
tures of  late  years,  it  has  the  advantage  over  catgut  of  being 
stronger  and  much  less  liable  to  slip ;  moreover,  it  can  be 
readily  sterilised  by  boiling.  Many  surgeons  endorse  Kocher's 
motto,  "  Away  with  catgut,  and  use  silk  sutures  for  all  aseptic 
operations."  But  it  should  be  noted  that  Kocher  insists  upon 
the  silk  being  fine,  and  on  its  being  prepared  and  impregnated 
with  antiseptics.     His  method  of  preparation  is  as  follows  :— 

1.  Treat  with  ether  for  twelve  hours,  then  with  alcohol 
for  another  twelve. 

2.  Boil  in  corrosive  subhmate  solution  (i  in  i,ooo)  for  ten 
minutes,  then  wind  on  spools  with  aseptic  precautions. 

3.  Boil  the  spools  just  before  the  operation  in  the  same 
subhmate  solution. 

A  simpler  method  is  the  following : — 

1.  After  treating  the  silk  with  ether,  boil  for  ten  nunutes, 
wind  on  spools  and  preserve  them  in  i  in  20  alcoholic 
solution  of  carbolic  acid,  or  i  in  1,000  alcoholic  solution 
of  sublimate. 

2.  Just  before  use  boil  for  ten  minutes  in  water. 

Best  Material  for  Buried  Sutures, — For  certain  purposes 
where  great  strength  in  the  sutures  is  required — e,g.  in  operating 
on  fractured  patella,  there  is  nothing  better  than  silver  wire, 
which  can  of  course  be  sterilised  by  boiling.  Many  surgeons 
have  extended  its  use  to  such  operations  as  the  radical  cure  of 
hernia,  abdominal  section,  etc.  There  does  not  seem  to  be 
sufficient  reason  for  emplo3dng  such  a  rigid  and  possibly  irritating 
material.  Fine  silk,  if  thoroughly  aseptic,  may  as  a  rule  be 
safely  buried  in  the  tissues.  It  answers  admirably  in  wounds 
of  the  abdominal  wall.  But  silk,  especially  if  thick,  frequently 
proves  a  foreign  body,  and  gives  rise  to  troublesome  sinuses, 
from  which  it  is  slowly  cast  out  or  removed  by  the  surgeon. 
The  same,  but  to  a  less  degree,  applies  to  silkworm  gut. 

Kangaroo  tendon  is  beyond  doubt  the  best  material  for 
buried  sutures  ;  it  is  easily  preserved,  and  may  be  had  of 
any  required  thickness  and  strength.     In  an  aseptic  wound  it 


CHAP.  IV]      STERILISATION    OF    LIGATURES  57 

becomes  incorporated  with  the  surrounding  fibrous  tissue,  and 
practically  never  acts  as  a  foreign  body.  The  tendons  (obtained 
from  the  small  kangaroo,  or  wallaby)  should  be  inunediately 
placed  in  alcohol,  and  are  thus  sterile  to  start  with.  As  pur- 
chased in  England,  it  is  usually  in  the  dry  form,  and  can  then 
be  rendered  perfectly  safe  by  prolonged  immersion  in  the  strong 
alcoholic  solution  of  carboUc  acid. 

It  need  hardly  be  noted  that  both  tendon  and  catgut  are 
completely  spoilt  by  very  hot  water. 

Sterilisation  of  Ligatures.— The  following  methods  of  steril- 
ising ligatures  are  those  employed  at  the  present  time  in  the 
London  Hospital.  They  have  been  supplied  by  Mr.  George 
Gunthorpe,  the  head  of  the  Theatre  Department : — 

Catgut, — (a)  The  catgut,  wound  on  to  reels  or  twisted  up 
into  bundles  of  ligatures,  is  soaked  in  ether  for  twenty- 
four  hours ;  transferred  to  a  i  per  cent,  solution  of 
hyd.  biniod.  in  spir.  vini  meth.,  in  which  it  remains 
for  twenty-four  hours,  and  for  a  further  forty-eight 
hours  in  a  fresh  supply  of  a  similar  solution  ;  transferred 
to  a  2j  per  cent,  solution  of  carbolic  acid  in  spir.  vini 
meth.,  in  which  it  is  kept  ready  for  use. 

(b)  The  catgut,  after  soaking  in  ether  for  twenty-four  hours, 
is  put  into  a  5  per  cent,  solution  of  carbolic  acid  in  abso- 
lute alcohol,  in  which  it  remains  at  least  ten  days  before 
being  used. 

(c)  The  catgut,  after  passing  through  method  (a),  is 

1.  Soaked  in  a  5  per  cent,  solution  of  fluid  extract  of 
Quebracho  in  water  for  twenty-four  hours  ; 

2.  Washed  in  nmning  water  for  six  hours ; 

3.  Soaked  for  forty-eight  hours  in  a  4  per  cent,  solution 
of  formalin  ; 

4.  Washed  again  under  running  water  for  twenty-four 
hours ; 

5.  Boiled  in  water  for  ten  minutes,  and  kept  for  use 
in  a  2i  per  cent,  solution  of  carbolic  acid  in  spir. 
vini  meth. 
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Sterilised  by  this  (the  so-called  Japanese)  method,  the  gut 
remains  unabsorbed  in  the  tissues  from  fifteen  to  twenty- 
five  days. 

(d)  The  catgut  is  suspended  in  a  cage  in  the  centre  of  vessel 
heated  by  electric  current,  or  superheated  steam,  and 
the  temperature  inside  the  vessel  raised  slowly  to  go^ 
Cent.,  at  which  point  it  is  maintained  for  one  hour. 
Cumol,  sufficient  completely  to  cover  the  catgut,  is  now 
poured  into  the  vessel,  the  lid  screwed  firmly  down, 
and  the  temperature  slowly  raised  to  155°  Cent.,  where 
it  is  held  for  forty  minutes.  The  cumol  is  poured  off, 
and  the  catgut  allowed  to  dry  at  a  temperature  of  90** 
Cent,  for  one  hour,  after  which  it  is  transferred  to  the 
2i  per  cent,  carbolic  in  spir.  vini  meth. 

Note. — ^This  is  the  most  reliable  method  of  sterilising  cat- 
gut ;  it  requires,  however,  a  special  vessel,  and  also  very  careful 
watching  throughout  the  process,  lest  the  temperature  be 
raised  too  quickly,  or  exceed  the  figures  given. 

Kangaroo  Tendons. — ^See  methods  (a)  and  (b)  for  catgut. 

Silk. — ^Unwrap  the  whole  of  the  silk  which  is  whipped  round 
hank,  and  wrap  the  latter  loosely  in  gauze.  Boil  in 
water  for  twenty  minutes ;  drop  into  rectified  spirit 
for  fifteen  minutes,  and  wind  on  to  reels.  Boil  again 
in  water  for  ten  minutes,  and  keep  ready  for  use  in 
absolute  alcohol,  which  must  be  changed  three  times 
during  the  first  forty-eight  hours. 

Silkworm  GtU  is  twisted  up  into  coils  of  ten  strands  each, 
and  placed  under  running  hot  water  for  a  few  minutes 
to  remove  the  excess  of  colouring  matter ;  it  is  then 
boiled  in  water  for  ten  minutes,  and  kept  for  use  in  a 
5  per  cent,  solution  acid  carbolic  in  water. 

The  amount  of  labour  involved  in  carrying  out  asepsis  iij 
a  modern  hospital  can  only  be  described  by  the  term  prodigious. 
The  following  figures  from  the  London  Hospital  will  give  some 
idea  of  it : — 

Every  year,  for  use  in  operations  and  subsequent  dressings. 
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30,000  tins  of  gauze,  wool,  etc.,  are  sterilised  for  wound-dressing. 
The  linen  coats  worn  by  the  surgeons  and  dressers,  etc.,  account 
for  27,000  sterilisations,  the  packing  and  other  towels  used 
in  operations  for  over  60,000.  No  less  than  180,000  swabs  or 
artificial  sponges  are  sterilised  every  year. 

ACCESSORIES 
Instrument  trays  are  essential.    They  should  be  made  of 
glass  or  porcelain. 

The  trays  should  be  sterilised  by  boiling  water  before  use. 
The  instruments  should  be  arranged  neatly  in  one  or  more 
trays,   and  should  be  classified — i.e.   the  cutting  instruments 
in  one  part,  the  forceps  in  another,  the  scissors  in  a  third. 


If  a  great  number  of  pressure  or  clamp  forceps  have  to  be 
at  hand,  they  may  be  conveniently  placed  in  a  tumbler  or  in 
a  small  glass  receptacle  with  steep  sides.  This  enables  them 
to  be  well  displayed,  and  prevents  them  from  becoming  entangled. 

The  trays,  basins,  etc.,  are  filled  with  sterilised  water,  and 
in  this  the  instruments  remain  immersed.  Some  operators 
prefer  to  keep  their  instruments  dry  in  the  trays,  and  there 
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are  obvious  advantages  in  this  method,  which  is  safe  provided 
that  they  have  been  thoroughly  sterilised  first.  In  any  case 
the  use  of  strong  antiseptic  solutions  in  the  trays  is  needless 
and  should  be  avoided. 

In  a  few  operations  irrigation  is  required,  and  then  a  large 
conical  glass  irrigator,  with  a  tube  of  good  lumen  and  a  suitable 
tap,  is  the  best  apparatus.  The  whole  apparatus,  as  well  as 
the  contained  solution,  must  of  course  be  sterilised. 

A  syringe  is  to  be  condemned.  It  is  awkward  to  use,  is 
apt  to  get  out  of  order,  involves  much  waste  of  time,  is  difficult 
to  keep  clean,  and  sends  upon  the  wound  surface  an  ill-regulated, 
spasmodic,  and  usually  too  violent  stream  of  water. 

The  most  convenient  receivers  are  made  of  glass,  and  the 
most  useful  form  is  that  known  as  the  *'  kidney  shape." 

The  receiver  is  held  beneath  the  wound  surface,  and  receives 
the  fluid  from  the  irrigator  or  the  wrung-out  sponge. 

Spongres. — The  fact  that  ordinary  sponges  cannot  easily 
be  sterilised  by  heat  has  led,  with  most  surgeons,  to  their  com- 
plete replacement  by  pads  or  swabs  of  gauze  which  can  be  so 
dealt  with.  Masses  of  absorbent  wool,  encased  in  little  gauze 
bags,  or  square  pads  of  gauze  (several  layers  thick),  are  widely 
used.  A  few  stitches  are  run  round  the  layers  of  gauze  to  hold 
them  together.  Much  larger  pads  of  the  same  materials  are 
employed  for  abdominal  work,  and  it  is  well  that  each  should 
have  a  long  tape  attached  to  avoid  the  danger  of  lea\ang  one 
in  the  peritoneal  cavity.  Some  surgeons  use  pads  of  Gamgee 
tissue.  At  the  same  time  a  good  Turkey  sponge  is  very  con- 
venient, and  the  difficulty  of  rendering  sponges  aseptic  is  not 
insuperable. 

New  sponges  must  be  carefully  cleaned  and  freed  fronfi 
every  particle  of  sand.  This  is  effected  by  having  them  well 
beaten  and  shaken  in  calico  bags,  and  then  by  immersing  them 
for  some  twenty-four  hours  in  warm  water,  in  which  also  they 
should  be  frequently  rinsed  out. 

Steaming  or  boiling  sponges  in  water  ruins  them,  but  there 
is  a  method  of  sterilising  them  by  heat  which  is  effectual.     They 
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are  soaked  for  one  hour  in  a  40  per  cent,  solution  of  formal- 
dehyde (a  most  powerful  germicide,  which  alone  is  probably 
sufficient),  and  they  can  then  be  boiled  for  several  minutes 
in  water  without  shrinking  or  losing  their  elasticity. 

The  following  alternative  method  is,  however,  quite  safe, 
and  dispenses  with  the  boiling.  The  sponges,  after  thorough 
mechanical  cleansing,  are  kept  in  wide-mouthed  and  tightly 
stoppered  glass  bottles  full  of  ethylic  alcohol  in  which  one  part 
of  pure  carbolic  acid  to  twenty  of  the  spirit  is  dissolved.  Sponges 
thus  kept  shrink  greatly  owing  to  the  alcohol,  and  thus  enough 
for  an  ordinary  operation  can  be  preserved  in  a  small  bottle. 
Before  use  they  are  wrung  out  and  soaked  in  warm  sterilised 
water,  when  they  assume  their  natural  size  and  texture.  By 
this  method  they  can  be  used  again  and  again  with  perfect 
safety. 


CHAPTER    V 
ELEMENTS  OF  OPERATIVE  SURGERY 

Arrangrements  of  the  Operating*  Table.— The  surgeon,  before 
he  takes  the  knife  in  his  hand,  should  have  very  clearly  made 
up  his  mind  not  only  what  he  intends  to  do,  but  also  how 
he  intends  to  do  it.  In  like  manner,  he  should  precisely 
instruct  his  assistants  as  to  their  duties  and  the  manner  of 
performing  them.  Each  man  should  have  his  place  and 
his  especial  office,  and  to  this  he  should  devote  his  whole 
attention. 

The  patient  should  be  placed  in  the  most  convenient  position. 
The  part  to  be  operated  upon  should  be  well  exposed.  The 
rest  of  the  body  should  be  neatly  and  carefully  covered  up, 
and  should  be  surrounded  by  precisely  folded  towels.  Not 
one  particle  of  blanket  or  of  flannel  should  be  visible.  The 
"  fluff "  of  these  materials  readily  comes  off  on  the  wet  hand, 
and  is  easily  picked  up  by  the  instruments.  Thin  mackintosh 
sheets  covered  with  sterilised  towels  should  form  the  only 
material  with  which  it  is  possible  for  the  fingers  or  the  instru- 
ments to  come  in  contact.  All  towels  used  should  be  taken 
straight  out  of  the  metal  boxes  in  which  they  have  been  steriUsed. 
We  have  found  it  most  convenient  to  employ  two  kinds  of  towel, 
large  thin  ones  and  miniature  bath  towels,  the  latter  about  eight  or 
ten  inches  square.  These  small  ones  are  used  as  packing,  and 
are  both  more  convenient  and  more  economical  than  pads  of  wool 
or  Gamgee  tissue.  Such  pads  are  always  thrown  away,  and 
in  a  busy  operating  theatre  their  expense  is  heavy  ;  whereas 
the  small  bath  towels  can  be  washed,  sterilised,  and  the  same 
ones  used  for  a  year  or  two.    Surgeons  differ  as  to  whether 

the  towels  should  be  used  moist  or  dry  ;   we  prefer  the  former, 
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wringing  them  out  of  sterile  hot  water  immediately  before 
applying  them  round  the  operation  area. 

In  the  most  convenient  place  below  the  site  of  the  operation 
two  or  more  of  the  small  absorbent  towels  should  be  wedged, 
so  as  to  absorb  any  blood  which  may  gravitate  from  the  wound. 
They  should  be  changed  as  often  as  required.  In  the  case 
of  an  excision  of  the  breast,  for  example,  the  packing  may  be 
wedged  imder  the  posterior  margin  of  the  axilla,  and  between 
the  thorax  and  the  mackintosh  covering  the  table.  In  the 
case  of  an  operation  for  hernia  or  a  castration  they  should  be 
placed  against  the  perineum.  By  adopting  this  plan,  blood 
cannot  trickle  beneath  the  patient's  back  or  limbs,  and  much 
time  is  saved,  on  the  completion  of  the  operation,  which  would 
otherwise  be  taken  up  in  cleaning  the  dependent  parts  of  the 
body. 

Every  detail  should  be  arranged  as  tidily,  as  clearly,  and 
as  methodically  as  possible. 

Each  instrument  should  have  its  proper  place  in  the  instru- 
ment tray.  The  operator  should  not  rinse  his  hands  in  the 
solution  contained  in  the  tray,  nor  dip  swabs  or  sponges  in  it. 
If  common  care  be  not  exercised,  it  is  possible  for  the  solution 
to  become  so  opaque  that  the  instruments  cannot  be  readily 
identified. 

A  basin  containing  warm  sterihsed  water  should  be  placed 
on  the  instrument  table,  so  that  the  surgeon  can  cleanse  his 
hands  rapidly  from  time  to  time. 

The  wiping  of  blood-stained  hands  upon  a  dry  towel  is 
neither  an  easy  nor  a  satisfactory  method  of  cleaning  them. 

The  assistant  should  take  every  care  that  all  blood  issuing 
from  the  wound  is  sponged  up  at  once.  If  this  be  not  done, 
blood  may  cover  everything,  and  may  be  carried  about  by  one 
and  another  over  the  whole  field  of  the  operation.  Small  in- 
struments, moreover,  may  be  lost  among  the  clots  which 
accumulate  below  the  wound,  and  the  necessary  manipulations 
of  the  operator  are  carried  on  in  an  atmosphere  of  sticky  un- 
cleanness.     An  active  assistant  may  make  any  ordinary  operation 
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FIG.    24. 


appear  almost  bloodless,  and  his  efforts  will  not  end  with  appear- 
ances merely,  but  will  conduce  to  that  precise  cleanliness  which 

is  so  essential  in  connection 
with  an  operating  table,  and 
to  that  "clear  field"  which 
is  so  much  prized  by  the  neat 
operator. 

As  each  instrument  is  used, 
it  should  be  returned  at  once 
to  its  proper  place  in  the  tray.  In  no  circumstances  should 
instruments  or  receivers,  etc.,  be  rested  on  the  patient's  body. 
The  making^  of  the  wound« — The  question  of  the  precise 
manner  in  which  the  scalpel  or  knife  should  be  held  in  making 
an  incision  must  be  left,  to  a  great  extent,  to  the  taste  and 
custom  of  the  individual   operator.      In  making   the  hghtest 

and  finest  incisions,  as  in  ex- 
posing an  artery  and  in  some 
plastic  operations,  it  is  well 
that  the  scalpel  should  be  held 
between  the  thumb  and  the 
fingers  like  a  pen,  the  thickest 
part  of   the  handle  being  the  part  grasped  (Fig.  24). 

If  more  power  be  required,  the  scalpel  may  be  held  some- 
what as  a  violin  bow  is  held,  in  the  position  shown  in  Fig.  25. 
"  This   method,"   as   Fergusson   observes,    "  requires   great 
steadiness  naturally,  but  with  practice,  much  ease,  elegance 
and  dexterity  may  be  displayed  when  the  knife  is  thus  held, 

and  even  the  most  mi- 
nute dissections  may  be 
effected  with  the  hand 
and  scalpel  in  the  attitude 
here  represented." 

In  the  making  of 
cuts  requiring  still  more  power,  such  as  ordinary  skin 
incisions,  and  in  the  handling  of  instruments  larger  than 
the    scalpel,  the    knife    may    be    held    in    the   manner    of    a 


FIG.  25. 


trnw^n 


FIG.    26, 
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dinner  knife,  with  the  fore-finger  upon  the  back  of  the  blade 
(Fig.  26). 

In  operating,  the  fact  should  never  be  lost  sight  of  that 
the  best  wound  is  a  clean  incised  one,  and  that  a  lacerated  or 
contused  wound  is  a  blemish  on  the  work  of.  the  operator. 

It  is  important  also  to  bear  in  mind  that  the  usual  operation 
wound  is  not  limited  to  the  skin  ;  it  extends  into  the  depths  of 
the  part  operated  upon.  The  wound  should  be  an  incised  one, 
whenever  possible,  throughout  its  whole  extent.  The  skin  may 
have  been  divided  by  a  clean  cut,  while  the  deeper  tissues  may 
have  been  severed  by  needless  tearing  and  laceration.  Defects 
in  healing  are  more  often  met  with  in  the  depths  of  a  wound 
than  in  the  integumentary  part  of  it. 

Each  cut  should  be  made  cleanly  and  precisely,  and  with 
as  much  care  and  deliberateness  as  an  engraver  would  bestow 
upon  each  movement  of  his  tool.  In  a  skin  incision  the  wound 
should  be  as  complete  at  its  two  extremities  as  at  its  centre. 
It  should  be  of  even  depth  throughout,  be  well  finished,  and 
present  no  "  tails." 

The  depths  of  the  wound  should  not  be  torn  open  with  the 
fingers.  The  fingers  are  useful  enough  and  necessary  enough 
in  opening  up  the  depths  of  some  operation  wounds,  especially 
when  ligaturing  arteries.  The  fingers  answer  perfectly  for 
separating  some  muscles,  as  in  exposing  the  anterior  tibial 
artery  ;  but,  while  intermuscular  spaces  are  conveniently  opened 
up  with  the  fingers,  muscle  tissue  should  never  be  torn  through 
by  them.  Many  tumours  are  enucleated  almost  by  the  fingers 
alone  ;  but,  in  general  terms,  it  may  be  said  that  the  more  that 
is  done  with  the  scalpel  and  forceps  the  better. 

There  is  a  great  disposition  towards  the  needless  and  reckless 
use  of  the  "  handle  of  the  scalpel."  Those  who  would  employ 
this  means  in  such  an  operation  as  the  exposure  of  an  artery 
would  incise  the  skin  in  the  usual  way,  and  would  then  attempt 
the  rest  of  the  operation  (so  far  as  the  reaching  of  the  vessel  is 
concerned)  with  the  forceps,  the  fingers,  and  the  handle  of  the 
scalpel.     A  moderate  use  of  both  finger  and  handle  of  scalpel 
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or  dissector  {see  Fig.  6)  is  well  enough,  especially  when  a  search 
for  a  deep  artery  is  being  made,  but  the  moderation  must  be 
within  the  narrowest  limits. 

A  perfectly  needless  degree  of  injury  may  be  inflicted  upon 
the  tissues  by  this  uncouth  method  of  operating ;  parts  are 
lacerated  and  displaced,  and  the  anatomical  details  of  the  region 
are  rendered  obscure.  It  is  a  method  which  finds  favour  alone 
with  those  who  use  a  scalpel  with  fear  and  with  unsteady  hands, 
or  who  have  but  a  confused  idea  of  the  topography  of  the  dis- 
trict which  they  are  so  roughly  invading. 

In  certain  operations  blunt  dissection  by  means  of  forcei>5 
and  dissector  alone  is  invaluable,  such,  for  example,  as  at  that 
stage  of  the  operation  for  the  radical  cure  of  hernia  in  which 
the  vas  deferens  and  vessels  require  to  be  peeled  off  the  &ac  of 
peritoneum.  It  is  almost  needless  to  say  that  in  this  manoeuvre 
the  forceps  are  used  with  care  not  to  damage  the  thin  vessel 
walls.  In  removing  glands  from  the  neck  the  free  use  of  the 
scalpel  instead  of  the  blunt  dissector  may  be  dangerous. 

There  remains,  however,  one  method  of  extending  an  opera- 
tion wound  which  yields  to  none  in  intrinsic  badness.  It  is  the 
method  represented  by  the  use  of  the  director.  The  art  of 
operative  surgery  would  benefit  greatly  if  the  director  were 
to  be  almost  entirely  banished  from  the  list  of  surgical  instru- 
ments. A  director  is  certainly  of  service  in  operating  upon 
fistula,  in  dealing  with  sinuses,  in  disposing  of  some  false  mem- 
branes about  the  viscera,  and  in  herniotomy.  In  herniotomy,, 
however,  it  is  used  only  when  the  stricture  is  being  divided, 
and  serves  to  save  the  bowel  from  the  undue  pressure  of  the 
finger.  A  surgeon  who  cannot  cut  down  upon  an  artery,  or 
expose  a  hernial  sac  or  a  subcutaneous  cyst,  or  who  cannot 
reach  the  trans versalis  fascia  in  the  loin,  without  the  use  of  a 
director,  had  better  abandon  operating.  The  liberal  employ- 
ment of  a  director  is  a  demonstration  of  inefficiency,  and  the 
long  list  of  special  directors  is  not  creditable  to  surgical  progress. 

In  exposing  a  deep  part,  such  as  the  sac  of  the  hernia,  the 
whole  process  should  be  effected  by  clean  incisions.     The  knife 
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should  follow  the  same  precise  line,  and  be  carried  neatly  from 
one  end  of  the  wound  to  the  other. 

The  layer  of  tissue  next  to  be  divided  should  be  carefully 
picked  up  with  the  forceps,  and  the  piece  so  held  may  be  gently 
moved  from  side  to  side,  in  order  that  its  density,  its  thickness, 
and  its  freedom  from  deeper  connections  may  be  made  out. 
Now  and  then,  in  approaching  a  hemical  sac,  the  tissues  may 
be  pinched  between  the  finger  and  the  thumb,  so  that  the 
thickness  of  the  remaining  layei^  may  be  estimated,  and  the 
position  of  the  contained  bowel  or  omentum  defined. 


It  is  desirable  also  that  the  margin  of  the  wound  should 
not  be  bruised  or  damaged  by  uncouth  retractors.  The  simple 
wound-hooks  and  the  wound-retractors  described  already 
{page  48)  effect  the  least  disturbance  of  the  divided  tissues 
and  make  the  least  encroachment  upwn  the  field  of  the  operation. 
Retractors  of  all  kinds,  however,  must  be  used  with  a  light 
hand. 

In  performing  many  small  operations  we  make  use  of  what 
may  be  termed  ligature  retractors.  After  the  incision  through 
the  skin  and  the  subcutaneous  tissues  and   fascis  has  been 
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made,  the  margins  of  the  woimd  are  held  aside  by  means  of 
silk  ligatures,  which  are  inserted  close  to  the  cut  edge  on  each 
side  (Fig.  27). 

These  ligatures  occupy  no  room,  interfere  in  no  way  with 
the  surgeon's  movements,  and  do  not  encroach  upon  the  field 
of  operation.  They  should  be  of  considerable  length,  so  that 
the  assistant  who  holds  them  may  be  well  out  of  the  way. 
When  they  are  employed  upon  a  limb,  one  of  the  threads  may 
be  passed  under  the  limb,  so  that  one  assistant  can  hold  both 
threads  upon  the  same  side  of  the  extremity. 

These  retractors  are  very  useful  in  any  operation  for  the 
removal  of  superficial  tumours — e,g,  in  dissecting  out  a  diseased 
bursa  patellae.  The  edges  of  the  wound  can  be  kept  separated 
to  the  utmost  extent  throughout  the  operation.  In  performing 
the  radical  cure  for  varicocele,  also,  no  better  means  can  be 
found  of  retracting  the  scrotal  tissues,  while  the  veins  are  being 
exposed,  than  is  afforded  by  these  threads.  In  such  an  opera- 
tion as  that  required  for  the  ligature  of  the  Ungual  artery, 
the  edges  of  the  wound  can  be  admirably  separated  by  silk 
retractors,  which  have  the  merit  of  never  slipping  and  of 
occupying  no  appreciable  space.  Pressure  forceps  are  of  con- 
siderable use  as  retractors,  especially  in  deep  wounds,  when 
these  instruments  may  be  employed  to  hold  up  and  draw  aside 
the  margins  of  a  divided  deep  fascia. 

It  is  desirable  also  in  all  cases  that  the  incision  should  be 
long  enough  for  the  purposes  of  the  operation.  The  attempt 
to  evacuate  a  tumour  through  the  smallest  possible  incision 
often  involves  a  considerable  bruising  and  laceration  of  the 
edges  of  the  wound  in  the  attempt  to  drag  or  squeeze  the  mass 
through  the  narrow  opening. 

A  long,  cleanly  incised  woimd  is  always  to  be  preferred  tu 
a  shorter  wound  with  contused  margins. 

Surgeons  who  boast  of  the  smallness  of  their  incisions  are 
proud  of  what  is  at  best  but  a  questionable  feat.  While  it 
is  most  essential  that  a  wound  should  never  be  larger  than  is 
necessary,  at  the  same  time  it  is  important  that  the  operator 
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should  have  a  good  view  of  the  parts  with  which  he  is  dealing. 
There  can  be  no  possible  object  in  attempting  to  ligature  the 
common  carotid  through  an  incision  an  inch  long.  It  can 
be  done  as  a  feat ;  as  a  surgical  procedure  it  involves  much 
cutting  in  the  dark,  and  adds  a  quite  imnecessary  danger  to  the 
operation. 

In  performing  operations  upon  the  abdomen  especially  is  it 
desirable  that  the  parts  to  be  dealt  with  should  be  well  exposed  ; 
and  to  attempt  to  gauge  the  manipulative  skill  of  an  operator 
by  the  smallness  of  his  laparotomy  woimd  is  often  to  attempt 
a  criticism  u}X)n  false  premises. 

Arrest  of  Bleeding. — The  sponging  of  the  wound  requires 
a  little  care.  The  "  sponge  "  should  be  as  little  wet  as  possible, 
and  should  be  applied  to  the  surface  with  a  quick,  firm,  de- 
cisive touch.  There  should  be  no  patting  of  the  wound,  nor 
should  the  sponge  be  roughly  rubbed  over  it  or  swept  heavily 
across  it.  Rough  sponging  cannot  do  other  than  injury  to 
soft  tissues,  besides  being  inefficient. 

The  bleeding  surface  should  be  well  exposed,  and  bleeding 
points  should  be  seized  with  the  pressure  forceps  as  soon  as  they 
are  detected.  It  is  needless  to  say  that  the  larger  vessels  should 
be  secured  first.  Pressure  forceps  are  of  necessity  used  in 
haste  as  a  rule,  but  every  care  should  be  taken  to  grasp 
the  vessel  neatly  and  completely,  and  to  include  no  more 
tissue  than  is  absolutely  necessary  between  the  blades  of  the 
forceps. 

To  grasp  a  large  mass  of  tissue  about  a  bleeding  point,  and 
to  allow  the  forceps  to  compress  it  with  the  full  force  of  the 
spring  during  any  considerable  period  of  time,  is  obviously 
bad.  The  structures  so  dealt  with  are  needlessly  crushed; 
and  it  may  be  no  matter  of  surprise  if  they  sometimes  slough. 
If  in  the  hurry  incidental  to  copious  haemorrhage  the  tissues 
are  somewhat  recklessly  seized,  the  forceps  should  be  readjusted 
with  more  care  as  soon  as  the  urgency  is  over. 

Simple  oozing  will  usually  jaeld  to  mere  exposure  to  the 
air,  to  the  effect  of  a  few  seconds  of  time,  to  the  pressure  of 
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a  nearly  dry  sponge,  or  to  the  action  of  hot  water.     In  certain 
cases  a  solution  of  adrenalin  is  most  effectual. 

Small  vessels  need  only  the  treatment  involved  by  the  con- 
tinued pressure  of  the  forceps.  The  longer  they  can  be  left 
on  the  better,  and  if  then .  they  are  carefully  removed,  the 
artery  will  usually  be  found  to  have  ceased  to  bleed. 

Vessels  a  little  larger  than  those  alluded  to  may  usually 
be  dealt  with  by  torsion.     No  special  torsion  forceps  are  re- 
quired.    If  the  artery  has  been  neatly  and  cleanly  picked  up 
by  the  point  of  the  pressure  forceps,  it  can  be  occluded  by 
torsion  without  removing  the  forceps.     The  vessel  should  be 
drawn  well  out.  and  the  instrument  then  twisted  round  three 
or  four  times  between  the  fingers  and 
thumb,  until  there  is  a  sense  of  lack 
of  resistance. 

In  dealing  with  the  larger  arteries, 
and  with  main  vessels,  a  catgut  or 
fine  silk  ligature  must  be  used.  The 
vessel,  while  yet  the  pressure  forceps 
occlude  it,  should  be  gently  isolated 
and  securely  ligatured. 

In  the  case  of  free  bleeding  from 
one  or  more  points  upon  a  surface, 
continued  pressure — to  be  maintained 
in  the  subsequent  dressing  of  the  case 
— is  the  simplest  measure. 

In  instances  in  which  such  pressure 

cannot  be  applied,  the  bleeding  point 

may  be  picked  up  with  a  tenaculum 

{Fig.  28),  and  then  secured  by  sill. 

FIG,  a8.— TENACULUM  FOHCKps.     Silk  Is  the  material  that  of  all  others 

(London  Hospiiai  PatwrD.)         is  most  likely  to  retain  a  hold  of  the 

tissues  under  these  conditions.      The 

thread  should  be  applied  in  a  well  and  fully  tied   "  surgeon's 

knot  "  {page  53). 

It  should  be  an  element  in  the  dressing  of  operation  cases 
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that  substantial  pressure  is  kept  up  in  order  to  control  any 
continued  disposition  to  bleed.  For  this  purpose  one  or  two 
folds  of  elastic  bandage  outside  the  main  dressing  will  be  found 
most  useful. 

Closure  of  the  Wound. — In  previous  sections  the  question 
of  the  selection  of  a  suture  material  and  of  suture  needles  is 
dealt  with,  and  the  manner  in  which  sutures  are  to  be  secured 
is  described  (page  53). 

Before  introducing  the  sutures,  the  wound  should  be  most 
carefully  cleaned  and  its  edges  accurately  approximated.  It  is 
most  desirable  that  the  margins  of  the  wound  should  be  well 
defined,  and  that  in  uniting  it  parts  which  were  in  contact  before 
the  operation  should  be  once  more  brought  into  apposition.    As 
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DURING  THB  INTRODUCTION  OF  THE  SUTURES. 

the  tissues  left  after  the  removal  of  a  tumour  or  the  reduction 
of  a  large  hernia  are  lax,  and  the  integument  is  flabby  and  in 
folds,  it  is  easy  for  the  wound  to  be  irregularly  united,  and  to 
be  puckered  in  one  place  and  drawn  too  tightly  in  another. 

In  all  but  the  smallest  incisions,  therefore,  the  edges  of  the 
wound  should  be  put  upon  the  stretch,  and  be  so  adjusted  to 
one  another  that  they  form  when  in  contact  a  simple  line. 
This  is  effected  by  introducing  a  slender  blunt  hook  into  each 
angle  of  the  wound  in  the  manner  shown  (Fig.  29),  and  by  then 
drawing  upon  the  hooks  until  the  wound  margins  are  parallel 
and  are  approximate  to  one  another.  These  hooks  are  almost 
indispensable  in  the  closure  of  certain  abdominal  wounds. 
They  not  only  keep  the  wound  edges  steady  and  in  accurate 
line,  but  they  also  keep  the  parietes  (at  the  seat  of  the  wound) 
away  from  the  underlying  viscera. 


72  GENERAL   PRINCIPLES  [part  i 

The  needle  should  be  introduced  as  close  to  the  free  edge  of 
the  wound  as  is  consistent  with  a  good  hold  upon  the  tissues. 
If  the  suture  be  applied  too  near,  the  hold  obtained  is  slender 
and  the  thread  is  apt  to  cut  through.  If  it  be  inserted  at  too 
great  a  distance  from  the  wound,  the  margins  of  the  incision 
are  liable  to  become  turned  in  upon  one  another. 

In  closing  large  wounds,  and  in  inserting  sutures  which 
will  be  exposed  to  strain  (as  in  wounds  of  the  abdomen,  deep 
wounds  of  fleshy  parts,  and  amputation  flaps),  it  is  well  to  place 
the  main  sutures  at  some  distance  apart  (about  three-fourths 
of  an  inch),  and  some  way  (about  three-eighths  of  an  inch) 
from  the  edge  of  the  wound.  A  very  good  hold  is  thus  obtained 
^  upon  the  tissues.     Between  these  main  sutures  smaller  secondary 

sutures  are  inserted,  which  are  introduced  close  to  the  margin 
of  the  wound. 

In  subsequent  chapters  special  details  are  given  as  to 
the  method  of  closing  particular  incisions  {vide  Abdominal 
Section,  etc.). 

Sutures  are  probably  more  often  drawn  too  tightly  than 
tied  too  hghtly. 

In  using  silk  the  knot  should  be  so  placed  as  not  to  press 
upon  the  skin  at  the  needle  aperture. 

The  sutures  described  unite  merely  the  skin-cut,  and  it 
must  be  remembered  that  in  an  operation  incision  this  skin- 
wound  forms  the  least  part  of  the  lesion.  The  tnain  wounds 
represented  by  two  large  raw  surfaces,  lies  beneath  the  integu- 
ment. Although  the  sutures  may  close  the  cut  in  the  skin 
efficiently,  they  may  leave  the  depths  of  the  wound  unaffected, 
and  while  the  minor  surface  incision  is  perfectly  adjusted,  the 
great  wound,  which  spreads  deep  into  the  tissues,  remains  gaping. 

In  placing  the  parts  in  the  best  position  for  healing,  the 
union  of  the  severed  tissues  beneath  the  surface  and  the 
obliteration  of  the  wound  cavity  become  matters  of  the  first 
importance.  It  is  with  the  greater  lesion  that  the  surgeon 
should  concern  himself,  rather  than  with  the  mere  cut  in  the 
skin. 
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In  wounds  which  are  not  of  too  great  a  depth  this  end  is 
secured  by  using  a  circular  needle  to  carry  the  suture  and  by 
passing  this,  needle  carefully  through  each  layer  of  the  divided 
tissues,  conunencing  with  the  skin  and  ending  with  the  last 
layer  cut. 

The  layers  are  picked  up  one  by  one  in  precise  order,  and 
in  such  a  way  that  the  needle  passes  close  to  the  margin  of  the 
cut  in  each  layer. 

These  deep-passing  sutures  need  not  be  placed  very  close 
together,  and  in  the  gaps  between  them  the  skin  may  be  united 
by  superficial  sutures  of  silk  or  catgut  or  fine  silkworm  gut. 

In  wounds  involving  extensive  deep  surfaces,  such  as  are  left 
after  the  removal  of  a  large  tumour,  regular  and  unremitting 
pressure  must  be  exercised  over  the  whole  wound  area  as  the 
stitches  are  being  introduced.  Until  the  wound  is  closed  and 
drained — ^if  a  drain  be  needed — this  pressure  is  maintained  by 
sponges  (natural  or  artificial),  and  when  the  suturing  is  com- 
pleted the  dressing  is  so  applied  as  to  maintain  the  firm  and 
even  pressure  exercised  by  the  sponges. 

In  these  cases  and  in  the  case  of  amputations,  this  pressure, 
very  cautiously  and  discreetly  applied,  serves  to  keep  the  raw 
surfaces  of  flaps  in  perfect  apposition,  to  obliterate  any  space 
which  may  exist  between  them,  to  prevent  any  after-oozing 
of  blood,  to  squeeze  out  any  blood  which  may  still  be  present, 
and  to  allow  no  cavity  to  exist  in  which  an  accumulation  could 
take  place. 

Burled  Sutures. — In  certain  regions  and  in  certain  opera- 
tions buried  sutures  are  of  great  use,  and  can  hardly  be  dis- 
I>ensed  with.  We  may  instance  the  radical  cure  of  inguinal 
hernia,  where  the  canal  is  opened  up,  abdominal  section  on  a 
stout  patient,  the  removal  of  the  vermiform  appendix,  etc. 
It  is  true  that  silkworm-gut  sutures,  if  passed  through  all  the 
divided  tissues  (i.e.  to  the  bottom  of  the  wound),  and  if  left 
in  a  full  fortnight,  will  leave  a  deep  scar  which  may  not  yield. 

But  deep  sutures,  provided  their  material  is  non-irritating 
and  they  are  aseptic  at  the  time  of  introductioi,  are  more  satis- 
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factory.  Many  operators  rely  on  silk  for  the  purpose,  some 
on  chromic  catgut,  others  on  cellulose  threads,  some  on  ordinary' 
catgut. 

For  suturing  the  peritoneum  so  as  to  leave  a  smooth  surface 
which  shall  not  invite  adhesions  of  intestine  to  it,  we  consider 
a  continuous  suture  of  catgut  the  best.  For  bringing  muscular 
or  aponeurotic  tissue  together  we  strongly  reconunend  kangaroo 
tendon  (interrupted  sutures).  Fifteen  years'  experience  of  the 
tendon,  during  which  time  we  have  buried  many  thousands 
of  such  sutures,  has  proved  that  it  is  an  extreme  rarity  for  any 
inconvenience  to  result.  That  now  and  then  a  buried  tendon 
suture  acts  as  a  foreign  body  and  sets  up  irritation  we  do  not 
deny ;  but  this  tiresome  complication  is  far  more  frequent  in 
the  case  of  buried  silk. 

As  to  the  use  of  buried  silver  wire  in  abdominal  operation 
wounds  (a  practice  in  vogue  with  some  American  surgeons), 
we  can  imagine  no  material  less  suitable.  With  regard  to  am- 
putations, we  see  no  reason  for  the  use  of  a  ntunber  of  buried 
sutures ;  silkworm  gut,  made  to  penetrate  deeply  from  the 
skin,  answers  admirably. 

Rerooval  of  Sutures.— The  length  of  time  during  which 
surface  sutures  may  be  retained  cannot  be  arbitrarily  stated. 
Those  of  silk  soon  cause  irritation,  and  if  not  removed  within  a 
certain  time  are  apt  to  produce  sutural  abscesses.  From  six 
to  eight  days  will  approximately  represent  the  limit  of  time 
during  which  such  sutures  may  with  safety  be  retained. 

With  silkworm-gut  sutures  the  case  is  different.  They  may 
be  allowed  to  remain  in  the  woimd  for  ten  or  twelve  days,  and 
in  the  operation  for  the  closure  of  a  cleft  palate  they  may  be 
left  in  for  longer,  if  necessary.  As  a  general  rule,  sutures — 
or,  at  least,  the  main  sutures — should  be  removed  on  the  eighth 
day. 

When  a  wound  is  of  no  depth  and  of  very  simple  character, 
either  an  ordinary  continuous  suture  of  catgut  or  a  subcuticular 
one  of  the  same  material  may  be  employed.  The  one  advantage 
is  that  it    is    unnecessary  to    **  take  out  the  stitches  "   later. 
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a  proceeding   of   which  some   patients  have   an  unreasonable 
dread. 

Draining  of  the  Wound. — For  the  great  majority  of  opera- 
tion woimds  no  drainage  arrangement  of  any  kind  is  required. 
The  great  essential  in  dealing  with  a  wound  is,  as  ahready  said, 
to  bring  all  parts  of  the  cut  surfaces  together,  and  to  obliterate 
the  wound  cavity.  If  this  be  efficiently  done,  there  is  no  place 
in  which  exudations  can  accumulate  and  no  area  to  drain. 

If,  on  the  other  hand,  the  margins  of  the  skin  wound  are 
very  closely  united  while  the  depths  of  the  incision  are  left 
unheeded,  then  it  will  often  happen  that  a  closed  subcutaneous 
cavity  is  left,  into  which  exudations  from  the  divided  tissues 
may  flow,  and  from  which  they  have  no  way  of  escape. 

If  a  cavity  be  quite  unavoidable,  then  a  drainage  tube  must 
be  inserted  ;  but  if  no  cavity  exist,  then  the  tube  serves  merely 
to  separate  the  cut  surfaces  and  to  impede  their  speedy  union. 
The  really  aseptic  and  well  adjusted  wound  and  the  drainage 
tube  are  quite  incongruous. 

From  large  wound  surfaces,  such  as  are  left  after  an  am- 
putation or  the  removal  of  a  tumour,  a  not  inconsiderable 
oozing  of  blood  and  serum  may  be  expected.  The  escape  of 
this  is  encouraged  by  the  pressure  which  is  maintained  upon 
the  parts,  by  not  introducing  the  sutures  too  closely,  and  by 
leaving  some  gap  between  them  at  the  most  dependent  part 
of  the  wound. 

Should  these  means  appear  inefficient,  then  a  tube  may  be 
inserted,  and  removed  in  twenty-four  or  forty-eight  hours. 

In  many  cases  where  pressure  cannot  be  well  applied — as 
in  some  parts  of  the  neck — ^and  where  gravity  does  not  aid  the 
escape  of  exudations,  and  where  also  a  neatly  adjusted  skin 
wound  is  a  matter  of  importance,  a  drain  may  be  introduced. 
But  in  such  cases  there  very  rarely  remains  any  excuse  for 
retaining  it  for  more  than  twenty-four,  or  at  the  most  thirty, 
hours  after  the  operation. 

The  following  are  instances  where  drainage  may  be  service- 
able : — 
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(a)  When  a  cavity  is  produced  at  the  bottom  of  which  tissue 
is  exposed  that  could  not  be  expected  to  join  in  a  normal  healing 
process.  This  is  a  condition  met  with  after  some  resection.- 
of  bone,  after  some  operations  upon  diseased  joints,  and  after 
the  partial  removal  of  cystic  growths. 

(6)  When  there  is,  or  is  likely  to  be,  a  considerable  oozing 
of  blood,  as  in  incomplete  operations  for  the  removal  of 
growths. 

(c)  When  sinuses  or  inflamed  districts  are  opened  up  in  tin 
course  of  the  operation,  and  when  the  involved  tissues  are  not 
excised  but  are  allowed  to  remain,  in  whole  or  in  part.  This  i> 
illustrated  by  an  amputation  for  disease,  where  an  old  sinu^ 
occupies  the  substance  of  a  flap,  or  the  track  of  a  sinus  is  exposed 
in  the  depth  of  the  stump.  Although  these  sinuses  may  have 
been  well  scraped,  they  can  scarcely  be  expected  to  take  a 
wholesome  part  in  the  healing  process. 

(d)  When  much-damaged  tissues  are  left  in  the  depths  ct 
a  wound,  as  in  cases  where  deeply-attached  tumours  have  beer. 
/emoved  with  great  difficulty,  and  with  much  bruising  and 
laceration  of  the  soft  parts,  and  the  application  possibly  ^^^ 
many  ligatures.  In  such  cases  the  insertion  of  a  drainage  tube 
is  a  wise  precaution. 

(e)  When  an  operation  has  been  performed  upon  an  oede- 
matous  or  infiltrated  part,  it  is  inevitable  that  much  oozing 
will  occur  during  at  least  the  first  few  days,  and  this  should 
be  allowed  to  escape  freely.  In  a  case  therefore  of  amputation, 
where  the  flaps  are  formed  out  of  tissues  which  are  still 
oedematous,  a  tube  may  be  employed  to  give  free  vent  to  the 
fluid  which  will  ooze  from  the  cut  surfaces. 

(/)  Drainage  may  be  employed  in  cases  when  the  wound 
is  septic  at  the  time  of  the  operation,  in  some  operations  near 
the  anus,  and  in  instances  where  a  fistula  is  inevitable,  as  after 
certain  operations  upon  the  bowel,  kidney,  etc. 

(g)  A  gauze  drain  may  be  inserted  as  a  precautionary  measure 
after^^suture  of  the  bladder  or  ureter,  etc.,  when  leakage  is  possible, 
though  not, certain. 
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The  following  are  some  of  the  methods  of  securing  drainage 
which  are  suitable  for  different  cases  : — 

1.  Where  slight  oozing  is  expected,  but  where  it  is 
desirable  to  leave  the  dressings  unchanged  for  several 
days,  a  few  strands  of  catgut  are  inserted  side  by 
side. 

2.  A  piece  of  sterile  ribbon  gauze  is  rolled  lengthways,  one 

end  being  left  out  of  the  wound. 

3.  A  spiral  rubber  tube  is  employed.  This  admirable 
drain,  very  flexible  and  non-irritating,  is  made  by  sUtting 
up  a  red  rubber  tube  into  two  halves.  One  of  these  is 
rolled  spirally.  These  tubes  can  be  obtained  of  all 
sizes,  but  the  small  ones  are  most  useful  {Fig.  30,  a). 


t;    (*)   DOUBtB  OR  TWO-WAV 

4.  The  ordinary  rubber  tube  is  most  employed  for  sup- 
purating cavities,  including  the  peritoneal  one.  Where 
irrigation  is  intended  to  be  used  a  double  or  two-way  tube 
is  appropriate — i.e.  two  tubes  are  fastened  side  by  side 
(Fig.  30,  b). 

5.  Cotton  wick  may  be  inserted  inside  a  rubber  or  glass 
tube. 

6.  Glass  drains  are  sometimes  employed  in  abdominal 
work,  especially  to  allow  fluid  to  escape  from  Douglas's 
pouch  above  the  pubes.  Their  sup[)osed  advantages 
are  somewhat  doubtful. 
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On  Local  Analgfesia  as  a  Substitute  for  General  Anaesthesia. 

— The  subject  of  general  anaesthetic  administration  is  too  large 
and  specialised  for  discussion  in  this  place.  Moreover,  pro- 
vided that  a  skilled  anaesthetist  has  been  obtained  for  an 
operation,  the  less  the  surgeon  interferes  with  his  choice  of 
anaesthetic  and  methods  of  giving  it  the  better  it  will  be,  as 
a  rule,  for  both  parties.  The  operating  surgeon  is  responsible 
for  all  the  details  of  the  operation  itself,  and  for  asepsis  being 
secured  throughout  its  performance.  He  should  be  entirely 
free  from  all  care  or  responsibility  for  the  patient  being  well 
and  safely  anaesthetised. 

In  a  large  number  of  operations,  however,  a  general  anesthetic 
may  be  dispensed  with  in  favour  of  local  analgesia.  This  applies 
not  only  to  minor  procedures  such  as  circumcision,  amputation 
of  fingers,  excision  of  subcutaneous  tumours,  and  the  like,  but 
also  to  certain  major  operations  in  which  the  patient's  con- 
dition or  other  circumstances  cause  especial  risk  if  ether  or 
chloroform  be  given. 

Cocaine  is  far  from  being  a  safe  drug  to  employ  for  the 
purpose,  whilst  /8-eucaine,  combined  with  adrenalin,  is  both  more 
effective  and  a  very  safe  local  analgesic  if  injected  in  moderate 
doses.  Up  to  six  grains  of  )9-eucaine  may  be  thus  used  on  an 
adult  patient.  The  formula  for  the  solution  is  given  by  Mr. 
A.  E.  Barker  ♦  as  follows  : — 

/3-eucaine,  6  grains  (.4  grammes) 

Sodium  chloride,  24  grains  (1.6  grammes) 

Solution  of  adrenalin  (i  in  1,000  of  normal  saline  solution), 

20  minims 
Distilled  water,  7  ounces  (200  c.  centimetres) 

The  strength  of  this  solution  is  about  i  in  500  of  /8-eucaine  and 
I  in  200,000  of  adrenalin.  Half  the  quantity  mentioned — 1.^. 
3^  oz. — will  suffice  for  most  operations.  The  solution  is  best 
freshly  prepared  in  the  following  manner  (the  directions  are 

•  Brit,  Med.Joum,,  Dec.  24th,  1904, 
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from  Mr.  A.  E.  Barker's  valuable  paper) :  Seven  ounces  of  dis- 
tilled water  are  boiled  in  a  Jena  glass  beaker,  or  wide-mouthed 
flask  ;  6  grains  of  ^S-eucaine  and  12  grains  of  pure  sodium 
chloride  are  then  dissolved  in  the  water,  which  is  now  allowed 
to  cool  to  blood-heat  or  thereabouts.  Twenty  drops  of  the 
ordinary  sterile  saline  solution  of  adrenalin  are  added  to  the  solu- 
tion, which  should  be  used  at  the  body  temperature.  The  syringe 
and  needles  should  be  sterilised  by  boiling  in  distilled  water  ; 
any  trace  of  soda  or  other  alkali  may  spoil  the  action  of  the 
adrenalin.  Mr.  Barker  recommends  for  deep  injection  the  use  of 
Freienstein's  needles,  five  inches  long,  with  the  addition  of  a 
fine  rubber  case  made  of  the  smallest  Jacques  catheter,  the 
rubber  being  tightly  fitted  on  to  the  needle. 

The  addition  of  adrenalin  to  the  eucaine  solution  has  the 
following  effects  :  (i)  It  constricts  the  arterioles  of  the  part, 
and  hence  checks  haemorrhage  during  the  operation  ;  (2)  it 
delays  the  production  of  analgesia  for  a  considerable  time,  hence 
the  injections  should  be  made  thirty  minutes  before  the  operation 
is  to  be  commenced  ;  (3)  it  prolongs  very  greatly  the  duration  of 
the  anaesthesia  and  analgesia,  which  may  last  for  two  or  three 
hours. 

The  injections  are  made  into  the  subcutaneous  and  inter- 
muscular planes,  etc.,  and  when  possible  they  should  also  be  placed 
on  the  proximal  side  of  the  sensory  nerves  supplying  the  part  to 
be  incised.  As  already  stated,  the  warm  solution  should  be 
injected  at  least  half  an  hour  before  the  operation  ;  at  the  end 
of  this  time  much  of  the  artificial  oedema  (which  is  such  a  draw- 
back to  the  older  methods  of  local  anaesthesia)  will  have  dis- 
appeared. 

For  rectal  operations — removal  of  haemorrhoids  and  the 
like — local  anaesthetics  are,  as  a  rule,  inadequate  and  unsuit- 
able. The  absorption  of  the  drug  cannot  be  controlled  ;  many 
unfortunate  accidents  have  occurred,  and  the  analgesia  is  almost 
always  imperfect. 

Further  reference  to  the  use  of  eucaine  in  abdominal  and  such 
operations,  etc.,  will  be  found  in  the  sections  relating  to  them. 
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Intraspinal  injections  of  eucaineor  stovaine  have  been  exten- 
sively practised  for  abdominal  operations  and  those  on  the 
lower  limbs,  especially  on  the  Continent.  In  this  country 
Mr.  A.  E.  Barker  and  Mr.  H.  P.  Dean  have  published  articles 
dealing  with  this  subject,  on  which  the  foreign  literature  is  most 
voluminous. 

The  Technique  of  Spinal  Analgfesia.— Of  the  many  drugs 
used  for  the  purpose — eucaine,  tropacocaine,  novocaine,  alypin, 
stovaine,  etc. — stovaine  appears  to  be  as  safe  as  any,  and  has 
come  into  the  widest  use.  From  J  to  i  grain,  dissolved  in 
about  30  minims  of  water,  injected  within  the  dural  sheath  between 
the  third  and  fourth  lumbar  vertebrae,  will  produce  sufficient 
analgesia  for  almost  any  operation  on  the  lower  limbs,  the  lower 
part  of  the*  abdomen,  and  its  viscera,  etc. 

Stovaine  in  the  appropriate  dose — 5  centigrammes  or  J  grain- 
is  supplied  in  small  sealed  glass  tubes,  which  are  sterilised  by 
heat.  It  is  merely  necessary  to  break  off  one  end  of  the  tube 
and  draw  the  fluid  into  the  syringe.  Special  forms  of  syringe 
are  on  the  market,  Mr.  Barker's  pattern  being  an  excellent  one. 
The  cannula-needle  must  be  long,  fitted  with  a  stylet,  and  made 
of  non-corrosive  metal  (pure  hard  nickel  is  the  best). 

The  patient  sits  up  on  the  table  and  arches  his  spine  back- 
wards. The  skin  over  the  mid-lumbar  region  is  rendered  aseptic; 
a  line  is  mentally  marked  between  the  highest  points  of  both 
iliac  crests.  This  crosses  the  fourth  lumbar  spine  as  a  rule, 
and  the  needle  should  be  plunged  in  just  above  this,  the  middle 
line  being  marked  between  finger  and  thumb  of  the  left  hand. 
Owing  to  the  overlapping  of  the  lumbar  spinous  processes,  it 
is  essential  that  the  patient  should  bend  well  forwards  so  as 
to  separate  these  and  allow  the  cannula  to  sUp  between  them 
The  patient  should  hold  his  breath  and  strain  in  order  to  dis- 
tend the  sheath.  The  intradural  space  should  be  struck 
at  a  depth  of  about  2^  inches,  when  clear  cerebro-spinal  fluid 
will  escape.  Unless  this  happens  it  is  useless  to  inject  the 
stovaine,  as  the  end  of  the  cannula  cannot  be  in  the  subdural 
space.    After  a  little  of  the  fluid  has  escaped  the  s)ainge  is 
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attached  to  the  cannula  and  the  stovaine  solution  slowly  injected. 
A  small  pad  of  gauze  with  collodion  is  used  to  seal  the  wound 
after  the  cannula  has  been  withdrawn,  and  the  patient  lies 
back  with  the  upper  part  of  the  trunk  supported  on  pillows. 
It  is,  of  course,  obvious  that  if  high  anaesthesia  is  required  the 
shoulder  region  should  be  lowered,  or  even  the  pelvis  raised  ; 
but  the  latter  manoeuvre  is  certainly  dangerous.  M.  Hartmiann, 
of  Paris,  who  has  had  a  wide  experience  of  spinal  analgesia  in 
major  operations,  records  two  sudden  deaths  in  his  own  prac- 
tice from  the  fluid  being  carried  up  to  the  medulla  by  elevation 
of  the  patient's  pelvis  (Bull,  de  la  S/c.  de  Chir.,  March,  1908, 
where  a  valuable  discussion  on  intraspinal  injections  and  their 
risks  will  be  found).  Throughout  the  operation,  and  for  some 
time  afterwards,  the  patient's  head  and  shoulders  must  be  kept 
raised  on  a  pillow. 

The  anaesthesia  is  complete  in  a  few  minutes,  and  lasts  from 
half  to  one  hour.  If  necessary,  a  second  injection  of  stovaine, 
half  the  dose  of  the  former  one,  may  be  administered.  This, 
however,  would  be  inconvenient  and  sometimes  impossible 
whilst  the  operation  is  in  progress;  it  can  very  rarely  be 
required.  Even  operation^  on  the  upper  part  of  the  abdomen, 
such  as  gastro-jejimostomy,  can  be  carried  out  under  spinal 
analgesia.  Mr.  Barker  reconunends  a  "  heavy  injection  " — i.e. 
the  solution  of  stovaine  has  added  to  it  5  per  cent,  of  glucose. 

The  reader  is  referred  to  two  papers  on  the  subject  by  Mr. 
Barker  {Brit.  Med.  Journ.,  March  23rd  and  Feb.  ist,  1908), 
in  which  200  cases  are  simimarised.  He  introduces  the  syringe 
with  the  patient  in  the  lateral  recumbent  position,  as  a  rule. 

Advantages  of  spinal  analgesia. — The  method  is  strongly 
indicated  where  a  general  anaesthetic  would  be  dangerous,  or 
where  postanaesthetic  vomiting  is  specially  to  be  a  voided j 
for  example,  a  case  of  strangulated  hernia  in  a  bronchitic  patient 
or  one  of  suppurative  peritonitis.  It  is  claimed  for  it  that  the 
shock  of  an  operation  is  much  less  than  with  a  general  anaesthetic. 

Disadvantages. — Spinal  anaesthesia  is  unsuitable  for  opera- 
tions on  children.  There  is  sometimes  much  difficulty  met  with 
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in  introducing  the  needle  into  the  spinal  theca.  Failure  to 
obtain  satisfactory  analgesia  was  recorded  in  20  of  Barker's 
200  rases — i,e,  10  per  cent.  There  was  no  direct  mortality  in 
this  series,  but  undoubtedly  fatal  accidents  have  occurred, 
and  one  American  surgeon  from  a  collection  of  over  2,000  cases 
made  out  a  mortality  of  no  less  than  i  in  150.  It  should,  how- 
ever, be  noted  that  stovaine  is  far  safer  than  cocaine  and  other 
drugs  that  were  employed  at  first. 

We  have  seen  troublesome  pain  in  the  lower  limbs  super- 
vene after  spinal  analgesia,  a  neuralgia  lasting  perhaps  for  two 
or  three  days.  Incontinence  of  urine  or  faeces  is  an  occasional 
sequela  of  spinal  injection.  Faintness,  nausea,  or  actual  vomit- 
ing are  not  very  infrequent  after  it,  but  these  S5nnptoms  are 
rarely  troublesome,  and  may  be  combated  by  caffeine  injections, 
stimulants  by  the  mouth,  etc. 

It  is  as  yet  too  early  to  decide  on  the  comparative  merits 
of  spinal  and  general  anaesthesia  in  routine  operating  work. 
A  few  surgeons,  such  as  M.  Guinard,  of  Paris,  after  a  long  trial 
of  the  former,  have  entirely  abandoned  it  on  account  of  the 
risks,  but  this  has  not  been  the  general  experience.  It  has 
been  employed  in  so  many  thousands  of  cases  that  the  draw- 
backs cannot  be  very  serious,  and  certainly  it  will  continue 
to  be  employed  where  a  general  anaesthetic  is  not  suitable. 

Prof.  Bier,  of  Bonn,  was  one  of  the  first  surgeons  to  employ 
it,  in  1898,  and  his  experimental  work  has  done  much  to  develop 
the  method  and  bring  it  into  general  adoption. 


CHAPTER   VI 
AFTER-TREATMENT  OF  THE  WOUND 

Immense  progress  has  been  made  of  late  years  in  the  treatment 
of  wounds.  In  this  progress  the  most  prominent  figure  is  that 
of  Lord  Lister.  To  him  will  ever  belong  the  honour  of  having 
effected  a  reformation  in  surgery,  of  having  established  upon  a 
new  and  scientific  basis  the  ancient  art  of  healing,  of  having 
freed  the  operator  from  the  more  grievous  of  the  dangers  which 
surround  him,  and  of  having  greatly  extended  the  powers  and 
possibilities  of  the  surgeon's  art. 

As  to  the  exact  method  of  dressing  a  wound,  and  the  materials 
to  be  used  in  that  dressing,  it  is  impossible  to  be  dogmatic. 

All  surgeons  endeavour  to  secure  that  the  wound  shall  be 
quite  clean  ;  shall  be  aseptic  ;  shall  not  be  irritated  ;  shall  be 
kept  at  rest.  One  surgeon  accomplishes  these  ends  in  one  way, 
another  in  another,  and  the  results  are  equal.  He  who  considers 
that  his  method  of  dealing  with  a  wound  is  the  ^piost^  perfect 
will  find  that  his  neighbour,  who  adopts  very  different  details, 
obtains  an  identical  measure  of  success. 

New  antiseptic  agents  appear  from  time  to  time  upon  the 
scene.  They  are  pursued,  are  vatmted  as  perfect,  are  diligently 
employed,  and  then  not  a  few  of  them  fade  away,  some  very 
gradually,  others  with  the  suddenness  of  the  South  Sea  Bubble, 

In  the  after-treatment  of  the  operation  wound  the  part 
must  be  kept  absolutely  at  rest.  Mere  confinement  in  bed, 
with  the  support  of  a  proper  pillow,  may  suffice  to  effect  this, 
or  a  special  splint  or  retentive  apparatus  may  be  employed. 

When  convenient — e.g.  in  the  case  of  an  amputation  or 
excision — the  part  should  be  kept  raised,  so  that  the  circulation 
of  the  blood  through  it  may  be  as  much  relieved  as  possible. 
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In  the  exceptional  cases  in  which  drainage  of  the  wound  has 
been  required — e.g.  in  perityphlitic  abscess — ^the  position  of 
the  patient  should  be  arranged  to  favour  this. 

Long  conflict  of  opinion  as  to  the  best  material  for  the  first 
dressing  of  wounds  has  resulted  in  practical  uniformity.  Plain 
sterilised  gauze,  or  gauze  impregnated  with  double  cyanide  of 
mercury  and  zinc,  is  used  almost  universally.  Whether  it 
should  be  applied  moist  or  dry  is  not  a  matter  of  importance,  but 
we  suggest  that  the  folds  nearest  the  skin  should  have  been 
wnmg  out  of  warm  water  or  weak  carbolic  solution.  It  thus 
furnishes  a  softer  and  more  adhesive  surface  than  the  dry  gauze. 
Sterilised  wool  is  placed  over  this,  so  as  to  provide  equal  pressure 
over  a  considerable  surface.  There  must  be  few  surgeons  now 
so  misguided  as  to  dust  iodoform  powder  on  to  their  operation 
wounds  in  the  belief  that  it  can  prevent  or  diminish  suppura- 
tion. 

A  bandage  is  then  so  applied  as  to  bring  pressure  to  bear 
upon  the  wound.  The  effect  of  this  is  that  the  edges  of  the 
incision  are  kept  well  together,  the  cavity  of  the  wound  is  obli- 
terated, any  tendency  to  oozing  is  prevented,  the  use  of  a  drainage 
tube  is  rendered  unnecessary,  and  the  parts  concerned  in  the 
wound  are  kept  perfectly  at  rest. 

The  "  domette  "  bandage  is  best  suited  for  the  majority  of 
cases.  The  bandages  used  are  often  imnecessarily  thick,  and 
hence  in  hot  weather  uncomfortable.  Those  made  of  thin 
"  butter-cloth  "  muslin  are  very  light  and  cool.  For  fixing 
dressings  on  the  head,  neck,  and  many  other  parts  they  cannot 
be  surpassed. 

The  amount  of  pressure  employed  must  depend  upon  the 
circumstances  of  the  individual  case.  Unlimited  pressure  would 
obviously  not  be  employed  in  cases  where  the  vascular  supply 
of  the  part  is  slight  and  the  patient  very  old.  In  certain  regions 
— e.g.  the  groin — one  or  more  turns  of  elastic  webbing  bandage 
over  the  ordinary  one  will  be  found  useful  for  maintaining  even 
pressure  (Fig.  31). 

The  simpler  wounds,  such   as  those  following  the  radical 
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cure  of  hernia,  need  not  be  disturbed  for  a  week  or  more.  II 
much  oozing  be  anticipated  in  any  case,  the  wound  may  be 
dressed  at  the  end  of  twenty-four  hours,  and  then  left  for  four 
or  five  days. 

From  our  experience  an  ideal  dressing  for  wounds  in  which 
some  oozing  is  certain  to  occur — e.g.  excisions  of  joints^is 
afforded  by  a  moist  sterilised  gauze  bandage.  The  bandage  is 
not  one  thickness  of  gauze  only,  but  specially  made  of  three  or 
four.  This  is  dipped  in  weak  carbolic  solution,  and  appUed 
directly  over  the  wound,  and  made  to  cover  the  limb  above 


FIG.    31.—  DKESSINC  C 

Over  ihe  plaia  bandage  is  applied  a 
eteilipg  even  pi 

and  below  for  some  distance.  As  the  bandage  dries  it  contracts, 
and  therefore  it  must  not  be  employed  too  tightly.  Absorbent 
wool  is  appUed  outside  this  bandage,  and  secured  with  a  second 
one. 

The  special  advantages  of  this  bandage  dressing  are  ;  (i) 
Even  support  and  pressure  round  the  whole  circumference  of 
the  joint  or  limb  ;  (2)  all  oozing  which  occurs  in  the  next  twelve 
hotu^  or  so  is  readily  soaked  up  by  the  moist  gauze,  whereas  with 
dry  dressing  its  escape  might  be  impeded. 

The  wounded  part  should  be  kept  in  the  open  air — i.e. 
should  be  as  far  as  possible  uncovered  by  the  bed-clothes.    This 
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will  be  more  or  less  inevitable  with  wounds  of  the  head,  neck, 
and  upper  extremity.  The  lower  limb,  after  operation,  should 
be  quite  uncovered  by  the  bed-clothes.  The  atmosphere  under 
bed-clothes  is  limited,  is  hot,  is  moist,  and  is  frequently  foul, 
as  after  the  use  of  the  bed-pan.  The  exposed  limb  may  be 
wrapped  up  during  the  cold  weather,  and  in  our  wards,  where 
no  wound  of  the  extremities  is  ever  allowed  to  be  covered  by 
bed-clothes,  we  never  hear  any  complaint  on  the  ground  of  the 
part  being  unduly  cold.  The  patient's  feet  are  encased  in  speci- 
ally warm  socks  made  of  Gamgee  tissue  or  the  like. 

We  wish  to  call  attention  again  to  the  value  of  the  elastic 
webbing  bandage  in  securing  firm  apposition  of  dressings,  especi- 
ally in  such  regions  as  the  groin.  If  the  patient  be  restless — 
and  most  patients  are  after  an  anaesthetic — no  other  bandage 
will  answer  the  purpose  unless  it  has  been  applied  so  tightly  as 
to  endanger  venous  thrombosis  (which  is  no  imaginary  risk). 
The  elastic  bandage  can  hardly  shift  from  position,  and  it  ac- 
commodates itself  to  any  movement  of  the  patient.  We  have 
for  many  years  employed  it  in  every  case  of  radical  cure  of 
hernia,  of  appendectomy,  and  in  many  others. 


PART  IL-ABDOMINAL    OPERATIONS 

CHAPTER    I 

ABDOMINAL  SECTION 

The  term  abdominal  section  or  laparotomy  is  applied  to  the 
opening  of  the  abdominal  cavity  either  for  purposes  of  ex- 
ploration and  diagnosis  or  with  the  object  of  operating  upon 
the  abdominal  or  pelvic  viscera. 

Abdominal  section  implies  the  opening  of  the  cavity  of  the 
belly  at  any  point  on  the  parietes,  although  in  the  great  majority 
of  instances  the  incision  is  made  in  the  median  line.  As  an 
operation  per  se  it  has  no  very  distinct  individuality.  It  is 
obvious  that  little  in  the  way  of  definite  treatment  can  be 
accomplished  by  the  mere  opening  of  the  peritoneal  cavity.  It 
is  remarkable,  however,  what  unexpected  effects  have  followed 
from  a  simple  exploratory  cut  into  the  abdomen.  In  cases 
of  tuberculous  peritonitis  the  simple  incision  of  the  abdominal 
wall  has  a  definite  curative  effect,  which  cannot  at  present 
be  explained.  More  than  that,  substantial  sarcomatous  growths 
have  undergone  temporary  diminution.  Owing  to  the  very 
fortunate  want  of  special  names,  however,  the  term  abdo- 
minal section  includes  the  incision  made  for  the  evacuation 
of  pus  within  the  peritoneal  cavity,  for  the  relief  of  peritonitis 
by  irrigation  and  drainage,  for  the  reduction  of  certain  internal 
hemiae,  and  the  liberation  of  snared  or  adherent  bowel,  for 
the  unfolding  of  volvulus,  for  the  reduction  of  intussusception, 
and  for  other  purposes  of  like  character.  The  majority  of 
abdominal  operations  have  special  names,  such  as  ovariotomy, 
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gastrostomy,  cholecystotomy,  etc.  It  is  important,  however, 
to  bear  in  mind  that  in  all  these  procedures  the  major  operation 
is  the  abdominal  section.  Abdominal  surgery — in  the  sense 
in  which  the  term  is  at  present  used — became  possible  as  soon 
as  it  was  shown  by  what  means  the  peritoneal  cavity  could 
be  opened  with  comparative  safety,  and  the  ordinary  measures  of 
surgical  treatment  applied  to  diseased  conditions  within  its  walls. 

It  is  well  that  it  should  be  borne  in  mind  that  there  is 
nothing  especial  in  this  particular  branch  of  surgery,  and  that 
no  exceptional  principles  are  involved  in  the  details  of  the 
many  operations  which  it  includes. 

Abdominal  surgery  represents  merely  the  application  of  the 
common  principles  of  operative  surgery  to  the  treatment  of 
parts  within  the  cavity  of  the  belly.  Although  brilliant  work 
in  this  direction  had  been  done  before  the  great  discoveries  of 
M.  Pasteur  and  Lord  Lister,  it  was  only  when  sepsis  could 
be  prevented  with  certainty  that  the  field  of  abdominal 
surgery  became  widely  open  to  all.  Its  extension  in  the  last 
twenty  years  has  been  marvellous,  both  in  scope  and  in  the 
success  of  its  results.  It  is  impossible  here  to  assign  due  credit 
to  each  of  the  pioneers  of  abdominal  surgery,  especially  as 
many  of  them  are  still  living.  But  of  those  who  are  no  longei 
alive  it  is  safe  to  say  that  the  names  of  Billroth,  Spencer  Wells, 
and  Lawson  Tait  deserve  all  honour  in  connection  with  the 
surgery  of  the  stomach,  of  ovarian  cysts,  and  of  the  gall-bladder 
respectively. 

Anatomical  Points. — The  skin  over  the  anterior  abdominal 
parietes  is  movable,  the  subcutaneous  tissue  is  lax,  and  the 
amount  of  fat  in  that  tissue  is  often  considerable.  The  surgeon 
can  soon  learn  from  experience  to  form  a  fairly  correct  idea 
of  the  thickness  of  the  integuments  in  the  specific  case  under 
notice,  and  the  length  of  the  incision  will  have  to  be  regulated 
to  a  certain  extent  by  the  depth  of  the  soft  parts.  It  is 
impossible  to  give  any  data  as  to  the  thickness  of  the  anterior 
abdominal  muscles,  should  the  opening  be  made  away  from  the 
middle  line.    The  abdominal  muscles  of  an  athletic  man  and 
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those  of  a  bedridden  old  woman  can  hardly  be  compared — 
they  are  different  things.  In  all  subjects  some  of  the  thickest 
muscle  will  be  foimd  above  and  to  the  inner  side  of  the  anterior 
superior  spine,  from  which  and  the  adjacent  crest  and  Poupart's 
ligament  radiate  bands  of  the  internal  oblique  and  trans versalis. 
Transverse  division  of  muscle  in  doing  abdominal  section  shoidd 
be  avoided  as  far  as  possible,  since  it  is  apt  to  leave  a  weak 
scar.  In  the  most  conmion  abdominal  operations — ^median 
section,  radical  cure  of  hernia,  excision  of  the  vermiform  appen- 
dix, etc. — no  muscle  fibres  need  be  divided,  as  a  rule.  Special 
methods  of  avoiding  such  division  will  be  described  in  their 
appropriate  place.  It  should  be  noted  that  it  is  important 
also  to  avoid  bruising  the  muscular  edges  of  the  wound,  and 
to  prevent  their  being  contaminated  with  purulent  or  other 
fluid  if  the  operation  includes  the  evacuation  of  such  material. 
The  beginner  should  remember  that  in  most  patients  the  ab- 
dominal muscles  are  thinner  than  text-books  and  anatomical 
plates  would  lead  one  to  suppose. 

There  is  no  linea  alba  below  the  umbilicus,  and  it  is  scarcely 
possible,  except  in  instances  where  the  parietes  have  been 
much  stretched,  to  avoid  exposing  one  or  both  of  the  margins 
of  the  recti  muscles.  The  precise  construction  of  the  rectus 
sheath,  especially  of  that  part  that  lies  below  the  umbilicus, 
should  be  borne  in  mind.  The  p3n:amidalis  muscle,  when  large, 
may  entirely  cover  the  median  line,  and  section  of  the  fleshy 
fibres  cannot  in  such  case  be  avoided.  The  muscle  very  seldom 
extends  beyond  the  lower  third  of  the  interval  between  the 
pubes  and  the  umbilicus. 

The  linea  semilunaris  may  be  represented  by  a  sUghtly 
curved  line  drawn  from  about  the  tip  of  the  ninth  costal  car- 
tilage to  the  pubic  spine.  In  the  adult  it  would  be  placed  about 
three  inches  from  the  navel.  The  outline  of  the  rectus  can  be 
well  seen  when  the  muscle  is  in  action.  It  presents  three 
*'  lineae  transversae,"  one  usually  opposite  the  xiphoid  cartilage, 
one  opposite  the  umbilicus,  and  a  third  between  the  two.  The 
two  upper  of  these  lines  are  the  best  marked. 
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The  linea  semilunaris  is  now  frequently  used  for  opening 
the  abdomen — e.g.  in  operation  on  the  gall-bladder,  on  the 
vermiform  appendix,  or  in  abdominal  nephrotomy.  Care  should 
be  taken  not  to  damage  more  than  is  absolutely  necessar}- 
the  nerves  which  supply  the  rectus  and  which  enter  its  outer 
border  (Fig.  32). 

The  site  of  the  umbilicus  varies  with  the  obesity  of   the 
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FIG.    32.— LINES     OF     INCISION     FOR 
(S  ABDOMINAL   OPERATIONS. 


a,  for  removal  of  vermiform  appendix  (through  sheath  of  rectus  muscle) ;  d.  ditto  (outsidir 
rectus  muscle) ;  c,  for  operations  on  gall-bladder ;  d,  linea  semilunaris ;  e.  line  of  deep 
epigastric  artery ;  /",  incision  for  gastrostomy.  The  line  above  Poupari's  ligament  oti 
the  left  side  marks  the  incision  for  radical  cure  of  inguinal  hernia. 


individual  and  the  laxity  of  the  abdomen.  It  is  normally 
situated  from  three-quarters  of  an  inch  to  one  inch  above  a 
line  drawn  between  the  highest  points  of  the  two  iliac  crests. 
The  umbilicus  is  difficult  to  disinfect  as  regards  its  cutaneous 
furrows,  and  special  care  should  be  taken  to  effect  this.  Some- 
times the  umbilicus  itself  is  excised,  which  makes  accurate 
suturing  easier.  As  a  rule,  a  vertical  incision  in  this  region 
should  be  carried  to  one  side  of  the  umbilicus. 
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The  only  arteries  of  any  magnitude  in  the  abdominal  walls 
are  the  two  epigastric  arteries,  some  branches  of  the  deep  cir- 
cumflex iUac  (especially  its  ascending  division),  the  epigastric 
branch  of  the  internal  mammary,  and  the  abdominal  divisions 


On  the  hfl  side  (or  ibe  dtawing)  the  transversalis  aponeurosis  his  been  cleared  away,  on 
ihe  riithl  side  it  is  left  showing  the  fold  oF  E>oiig1as  |/.  D. ) ;  t.a..  exlemal  iliac  artery  ; 
tp,  art.,  deep  epigastric  arleiy  anaslomising  .ibove  with  j.^.  superior  epigastric  from 
Inlemal  mammary  ;  d,  diaphragm. 

of  the  lumbar  arteries.  All  these  run  in  the  deep  muscular 
planes  or  in  the  subperitoneal  tissue,  and  the  surgeon  should 
bear  their  position  carefully  in  mind  during  certain  operations. 
{See  Fig.  33.) 

I.  The  deep  epigastric  artery  comes  off  from  the  external 
iliac  midway   between    the    anterior   superior   spine 
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and  the  symphysis.  It  runs  in  the  subperitoneal 
tissue  obliquely  upwards  for  two  inches  to  the  outer 
border  of  the  rectus,  and  enters  the  muscle  on  its 
posterior  surface.  It  is  of  interest  alike  in  con- 
nection with  excision  of  the  vermiform  appendix, 
ligature  of  the  external  iliac  artery,  and  radical  cure 
of  inguinal  hernia.  We  have  known  of  one  case  of 
the  latter  operation  in  which  accidental  division  of 
the  deep  epigastric  caused  such  alarming  haemorrhage 
as  to  necessitate  ligature  of  the  external  iliac  (the 
patient  fortunately  recovered).  In  another  case,  after 
excision  of  a  vermiform  appendix  through  the  rectus 
sheath  a  large  aneurysm  formed  on  the  deep  epigastric 
artery  in  the  subperitoneal  layer. 

2.  The  deep  circumflex  artery  lies  so  close  to  Poupart's 

ligament  and  the  iliac  crest  that  it  is  never  in  the 
way  of  the  surgeon,  but  behind  the  anterior  superior 
spine  it  often  sends  upwards  a  large  ascending 
branch,  which  runs  between  the  transversalis  and 
.  internal  oblique.  This  may  be  divided  in  exposing 
the  ureter,  etc.  {see  Fig.  33). 

3.  One  or  more  of  the  lumbar  arteries,  passing  behind 

the  quadratus  lumborum  and  so  forwards  between 
the  abdominal  muscles,  may  be  divided  in  the  vari- 
ous operations  on  the  kidney.  In  opening  a  psoas 
abscess  from  behind  it  is  particularly  important  to 
avoid  wounding  a  lumbar  artery  close  to  its  origin 
from  the  aorta,  as  the  haemorrhage  would  be  serious 
and  diJBScult  to  control.  To  avoid  them  the  knife 
is  entered  on  the  level  of  and  close  to  one  of  the 
transverse  processes,  the  arteries  Isdng  between  them. 

4.  The  superior  epigastric,  like  the  inferior  or  deep  one, 

nms  behind  or  in  the  substance  of  the  rectus  muscle. 
It  may  possibly  be  divided  during  an  operation  on 
the  gall-bladder  (right  side)  or  during  gastrostomy 
(left  side). 
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5.  The  superficial  epigastric  and  superficial  external  pudic 

vessels  are   of  more  interest  to  the  surgeon  thati 

their  size  would  indicate.    During  the  radical  cure  of 

inguinal  hernia  and  the  high  operation  for  varicocele 

one  or  other  is  always  divided,  and  unless  secured 

by  ligature  they  may  cause  troublesome  recurrent 

haemorrhage.     Of   this   we   have   known   instances. 

Although  all  the  superficial  vessels  are  small,  Ver- 

neuil  has  reported  a  case  of  fatal  haemorrhage  from 

division  of  the  superficial  epigastric  vessel. 

Both  the  superficial  and  the  deep  epigastric  arteries  follow 

a  line  drawn  from  about  the  middle  of  Poupart's  ligament  to 

the  umbilicus. 

The  following  landmarks  may  here  be  noted.  The  aorta 
bifurcates  about  the  level  of  the  highest  part  of  the  iliac  crest, 
at  a  point  about  three-quarters  of  an  inch  below  and  to 
the  left  of  the  navel.  The  coeliac  axis  comes  off  some  four 
or  five  inches  above  the  umbilicus.  The  superior  mesenteric 
and  suprarenal  arteries  are  just  below  the  axis.  The  renal 
vessels  arise  about  half  an  inch  below  the  superior  mesenteric, 
opposite  a  spot  some  three  and  a  half  inches  above  the  imi- 
bilicus,  while  the  inferior  mesenteric  artery  comes  off  from  the 
aorta  about  one  inch  above  the  umbilicus. 

It  may  be  pointed  out  that  in  the  female  the  respiration 
is  more  thoracic  than  abdominal.  The  converse  holds  good 
for  the  male,  in  whom  the  anterior  abdominal  parietes  are 
consequently  less  steady.  In  the  larger  number,  however,  of 
cases  for  which  abdominal  section  is  performed  the  anterior 
belly  wall  is  practically  motionless  at  the  time  of  operation. 

Preparation  of  the  Patient. — ^Very  many  directions — ^some 
of  them  not  a  little  remarkable  and  ridiculous — have  been 
given  imder  this  head.  The  subject  of  abdominal  section  needs 
but  the  preparation  that  should  precede  any  great  surgical 
operation.  {See  pages  24-28.)  There  is  very  little  that  is 
especial  to  note.  If  the  patient  be  a  female,  the  operation 
may   be   conveniently   performed   shortly   after   the   complete 
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cessation  of  a  menstrual  period.  It  is  important  in  every  case 
that  the  condition  of  the  kidneys  should  be  investigated,  and 
before  operations  on  the  kidney  or  bladder  it  is  well  that  for 
a  week  before  the  operation  the  urine  should  be  examined 
every  day,  and  a  note  made  of  the  precise  amount  passed  in 
the  twenty-four  hours. 

An  aperient  should  be  given  over  night,  and  be  followed 
by  an  enema  early  on  the  morning  of  the  operation.  When 
convenient  and  possible,  the  patient  should  have  a  hot  bath 
on  the  evening  that  precedes  the  operation.  The  whole  area  of 
skin  which  will  be  exposed  during  the  operation,  that  which 
will  not  be  protected  by  sterilised  towels,  should  be  shaved, 
cleansed  with  ether  and  an  antiseptic  in  alcohol,  and  then 
compressed  {see  pages  25,  26). 

In  preparing  this  "  field  of  operation  "  it  is  well  to  go  beyond 
the  minimum  required.  Especially  before  operations  on  the 
kidney,  the  whole  circumference  of  the  abdomen  should  be 
prepared.  But  to  insist  on  shaving  and  preparing  the  skin  of 
every  abdominal  patient  from  the  nipples  to  the  knees,  as  is 
done  by  some  surgeons,  is  a  good  instance  of  excess  of  zeal  with 
deficiency  of  common  sense. 

The  details  of  the  patient's  dress  have  been  already  dealt 
with  (page  27),  as  well  as  the  preparation  of  the  room  in  which 
the  operation  is  to  be  performed  (page  37). 

Instruments  Required. — Three  scalpels  of  different  sizes. 
Dissecting  forceps  (2  pairs),  and  fine  forceps  with  serrated 
points.  Straight  probe-pointed  bistoury.  Pressure  forceps  (lo 
or  more  pairs).  Large  pressure  forceps  (2  or  3  pairs). 
Medium-sized  pressure  forceps.  Needle-holders.  Small  needles 
(curved  and  straight).  Two  large  blunt  hooks.  Scissors 
(straight  and  curved  on  the  flat).  Catgut,  kangaroo  tendon, 
or  silk  in  various  sizes.  Silkworm  gut.  Sponges.  Sponge- 
holders. 

To  these  may  be  added — dishes  for  instruments,  mackintosh 
sheets,  the  dressings  and  binder,  an  electric  lamp  or  an  ordinary 
lamp,  and  hand  mirror. 
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The  pressure  forceps. — The  small  pressure  forceps  are  of 
the  ordinary  pattern  (Fig.  8,  page  47).  The  large  pressure 
forceps — designed  by  Sir  Spencer  WeUs — are  constructed  upon 
the  same  lines,  but  are  of  much  larger  size.  They  measure 
about  ten  inches  in  length,  the  blades  occupying  about  two 
and  a  half  inches.  Some  are  straight  ; 
others  have  the  blades  bent  at  an  angle  to 
■  the  shanks  (Fig.  34). 

They  are  extremely  useful  for  seizing 
and  holding  a  tumour  or  cyst  wall,  for 
grasping  an  extensive  mass  of  adhesions, 
or  for  clamping  omentum.  They  form, 
moreover,  safe  and  convenient  sponge- 
holders  (page  106).  Medium-sized  pressure 
forceps,  with  blades  about  one  inch  and  a 
half  in  length,  are  occasionally  useful. 

The  blunt  hooks  are  used  for  the  purpose 
of  steadying  the  edges  of  the  abdominal 
wound  while  the  sutures  are  being  applied 
(page  48}. 

The  hook  should  be  as  thick  as  a  No.  6 
catheter,    should    have    a    perfectly  blunt 
point,  and  should  form  the  curve  of  half     large  compression  for- 
a  circle  with  a  diameter  of  not  less  than     "^""^ 
one  inch.     The   hook  and  its  handle  are  made  of  one  piece 
of  metal. 

Drainage  lubes  are  now  very  seldom  required  in  abdominal 
surgery.  When  a  purulent  collection  is  opened  up,  the  ordinary 
rubber  drainage  tubes,  supplemented  or  not  by  drains  made 
of  gauze,  are  the  most  useful.  In  non-suppurative  cases  drain- 
age when  required — and  it  is  very  rarely  needed — is  best  carried 
out  by  means  of  lengths  of  sterilised  gauze. 

The  best  sponges  for  abdominal  operations  have  been  already 
descritied  on  page  60.  Three  or  four  of  these  sponges  will  suffice 
for  a  simple  abdominal  section  such  as  an  exploratory  incision 
or  the  removal  of  a  non-adherent  vermiform  appendix.    These 
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special  sponges  are  "  quilted  "  so  that  no  particle  can  be  accident- 
ally left  behind,  and  to  each  one  a  long  thread  or  tape  is  attached, 
the  end  of  which  remains  outside  the  wound.  If  these  sponges 
are  formally  counted  before  and  after  the  operation,  and  if 
imder  no  circumstances  are  any  other  sponges  introduced  into 
the  abdomen,  the  risk  of  leaving  a  sponge  behind  is  reduced 
to  a  minimum.  Should  ordinary  sponges  be  employed,  they 
should  be  selected  with  care.  Supposing  that  twenty  are 
employed,  ten  should  be  ordinary  rounded  sponges  of  medium 
size.  Six  should  be  small  sponges,  to  be  used  with  the  sponge- 
holders,  and  the  remaining  four  should  be  flat,  two  of  them 
large  and  two  small.  All  should  be  of  the  finest  Turkey  sponge, 
and  it  is  desirable  that  the  flat  sponges  should  be  of  very  close 
texture. 

Sponge  forceps  made  upon  the  type  of  the  largest  pressure 
forceps,  but  much  lighter,  form  the  best  sponge-holders  for 
abdominal  operations.  They  hold  the  sponge  evenly  and 
very  firmly,  and  enable  the  surgeon  to  retain  perfect  control 
over  it  when  it  is  traversing  the  depths  of  the  peritoneal 
cavity. 

Antiseptic  solutions,  etc, — The  instruments,  after  removal  from 
the  steriliser,  should  be  placed  in  sterilised  water  at  the  temper- 
ature of  100°  F.  Many  operators  prefer  to  have  the  instruments 
dry,  and  placed  on  a  sterilised  cloth  or  towel.  If  ordinar)' 
sponges  be  used,  they  should  be  rinsed  in  warm  sterilised  water 
which  is  frequently  changed.  Should  the  abdominal  cavity 
or  any  part  of  it  need  to  be  washed  out,  sterilised  water  at  the 
temperature  of  ioo°  F.  is  employed. 

Position  of  the  Patient.— The  operating  table  should  be 
of  the  usual  height,  and  should  be  narrow.  The  patient  should 
lie  as  near  as  possible  to  the  right-hand  side  of  it.  The 
patient's  upper  extremity  should  be  supported,  clear  of  the 
edge  of  the  table,  and  with  the  elbow  flexed.  Straps  buckled 
round  each  wrist  and  passing  behind  the  head  are  convenient 
for  this  purpose,  but  on  no  account  should  the  patient's  arms 
be  kept  tightly  drawn  backwards.    Temporary  loss  of  power 
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in  the  limb  is  apt  to  follow  the  placing  of  the  hand  behind  the 
head  or  behind  the  back.  In  some  cases  this  paresis  has  lasted 
for  months.  The  lower  extremities  are  neatly  enveloped  in  a 
small  blanket,  and  around  that  a  thin  mackintosh  is  tightly 
wrapped  with  equal  care.  No  blanket  is  left  exposed,  and 
the  mackintosh  reaches  well  up  the  thighs.  Its  object  is  to 
keep  the  blanket  dry.  The  flannel  jacket  worn  by  the  patient 
covers  the  chest  and  upper  limbs.  Towels,  taken  direct  from 
the  steriliser  and  absolutely  dry,  should  be  arranged  around 
the  area  of  operation  on  all  sides. 

Shaving  all  the  hairy  surface  of  the  abdomen  will  as  a  rule 
have  been  carried  out  before  the  operation  as  a  preliminary 
to  disinfection  of  the  skin. 

The  sterile  towels  are  so  applied  over  the  trunk  and  lower 
limbs  that  only  the  area  of  the  operation  is  exposed.  No  blanket 
is  visible. 

The  surgeon's  hands  can  only  come  in  contact  with  the 
sterile  towels  ;  and  should  any  instrument  be  laid  down  for  a 
moment  near  to  the  wound,  it  will  rest  upon  the  same  aseptic 
surface.  Before  the  towels  are  finally  settled  in  place,  a 
small  bath  towel  or  a  large  pad  of  cotton  wool  should  be  forced 
in  between  the  legs  and  wedged  up  against  the  perineum.  This 
will  serve  to  collect  any  fluid  which  may  find  its  way  under 
the  protecting  sheet,  and  save  the  delay  of  much  cleaning  after 
the  operation  has  been  completed. 

The  table  should  be  so  placed  that  its  foot  is  in  front  of 

a  window.     The  chloroformist  stands  at  the  head,  the  surgeon 

on  the  right-hand  side,  and  the  assistant  on  the  left.     A  table 

for  the  basins,  antiseptic  solutions,  etc.,  is  placed  to  the  left  of 

the  operating  table,  and  here  the  two  nurses  are  placed.     A 

smaller  table  for  the  instruments  stands  close  to  the  surgeon's 

right  hand.     Upon  this  table  may  also  be  kept  a  small  bowl 

of   warm    sterile  water,  in  which  the  surgeon    can    rinse  his 

hand  to  remove    blood-clot,   etc.,  from    time   to    time  during 

the  operation. 

Two  nurses  are  required.     Only  one  assistant  is  necessarv 
H 
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for  most  operations.  His  duty  is  to  sponge,  to  look  after  the 
forceps,  to  prevent  intestine  from  protruding,  to  steady  the 
wound  edges  while  the  stitches  are  being  introduced,  and  to 
help  in  any  other  way. 

THE   OPERATION 

1 .  The  Parietal  Incision. — The  surgeon  steadies  the  abdomen 
with  the  left  hand,  the  thumb  being  on  one  side  of  the  intended 
wound  and  the  fingers  on  the  other,  and  makes  a  clean  cut  in 
the  median  line  from  two  to  three  inches  in  length. 

The  incision  is  usually  placed  midway  between  the  umbilicus 
and  the  pubes,  and  stops  some  two  inches  above  the  pubes. 
In  fat  subjects  the  incision  will  have  to  be  a  little  longer.  The 
knife  should  make  a  clean  cut  through  the  skin  and  subcutaneous 
tissues  down  to  the  aponeurosis.  Bleeding  is  checked  by  pres- 
sure forceps,  which  are  left  in  situ.  The  bleeding  vessels  must 
be  neatly  isolated  and  neatly  picked  up.  A  casual  mass  of  sub- 
cutaneous fat  must  not  be  clutched  up  with  the  vessel  between 
the  blades  of  the  forceps.  The  operator  need  not  trouble  about 
the  sheath  of  the  rectus.  There  is  no  linea  alba  below  the 
umbilicus,  and  the  knife  need  only  follow  the  median  line, 
avoiding  the  cutting  of  muscle  as  far  as  possible.  Unless  the 
two  recti  are  separated  by  distension  one  or  both  of  the  rectus 
sheaths  will  as  a  rule  be  opened. 

The  transversalis  fascia  is  now  reached.  It  is  possible  to 
mistake  it  for  the  peritoneum,  and  the  subperitoneal  fat  be- 
yond for  omentum.  This  fascia  and  the  fat,  if  any,  beneath 
should  be  divided  by  a  clean  cut  of  the  knife.  No  director  is 
required,  nor  should  one  be  used.  It  is  about  this  stage  of  the 
operation  that  some  surgeons  enlarge  the  area  of  the  wound 
with  the  fingers,  tearing  up  the  fascia  in  a  meaningless  manner. 
All  such  handling  of  the  wound  is  useless,  and  distinctly  to  be 
avoided.  The  advice  that  the  peritoneum  should  be  exposed 
by  tearing  is  not  sound. 

It  is  important  clearly  to  recognise  the  peritoneum.  It  is 
best  identified  by  noting  the  tissues  that  have  been  cut  through. 
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The  **  blue  colour,"  the  "  glistening  surface,"  and  the  "  arbores- 
cent vessels  "  belong  to  the  department  of  fiction. 

When  adhesions  exist,  the  peritoneum  may  not  be  demon- 
strable as  coherent  membrane. 

Before  any  attempt  is  made  to  open  the  abdominal  cavity 
all  bleeding  should  have  been  checked.  Any  pressure  forceps 
that  are  attached  need  not  be  removed  at  the  present  stage. 
The  peritoneum  should  be  pinched  up  as  a  very  minute  fold 
with  a  good  pair  of  dissecting  forceps.  Normal  peritoneum 
can  be  so  picked  up.  Thickened  and  adherent  peritoneum 
cannot  be  thus  dealt  with,  nor  can  the  wall  of  the  bowel  be 
quite  so  readily  and  minutely  picked  up  should  a  piece  of  gut 
be  exposed  and  its  surface  be  mistaken  for  the  lining  membrane. 
The  forceps  that  grasp  the  little  folds  of  peritoneum  should  be 
moved  to  and  fro  and  lifted  up  and  down,  to  ascertain  whether 
the  membrane  is  free  or  not.  The  membrane  is  finally  divided 
by  cutting  upon  or  close  to  the  point  of  the  forceps,  while  they 
are  being  drawn  away  or  lifted  up.  No  hook  or  other  unusual 
instrument  is  required  to  pick  up  the  peritoneum,  but  toothed 
forceps  are  often  useful. 

When  adhesions  exist,  there  is  difficulty  in  ascertaining 
when  the  abdominal  cavity  has  been  really  reached,  and  there 
is  nothing  to  guide  the  operator  but  his  surgical  and  anatomical 
intelligence.  Any  doubtful  layer  of  tissue  should  be  picked  up 
and  gently  rolled  between  the  finger  and  thumb.  Its  character 
can  in  this  way  be  at  once  estimated,  and  the  existence  of 
deeper  attachments  demonstrated.  The  operator  who  has  the 
fear  of  adhesions  before  his  eyes,  and  who  has  not  noted  the 
layers  of  tissues  as  they  have  been  cut,  may  readily  separate 
and  strip  off  the  undivided  peritoneum  with  his  fingers,  under 
the  impression  that  he  is  dealing  with  adhesions  within  the 
abdominal  cavity.  This  is  especially  apt  to  occur  when  a  large 
smooth  tumour  is  pressed  against  the  parietes. 

The  peritoneum  should  be  divided  by  a  clean  even  cut. 
It  may  conveniently  be  divided  by  scissors  if  preferred. 

As  soon  as  the  abdomen  is  opened,  the  divided  peritoneimi 
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on  either  side  of  the  centre  of  the  wound  is  seized  with  pressure 
forceps.  These  forceps  remain  in  place  until  the  operation  is 
completed.  They  act  as  retractors  ;  they  keep  the  peritoneum 
in  position,  and  they  render  the  introduction  of  the  finger  or  of 
a  sponge  very  easy.  They  also  serve  as  a  guide  to  the  intro- 
duction of  the  sutures.  Before  they  are  dispensed  with  the 
little  margin  of  peritoneum  which  they  have  hold  of  should 
be  cut  away  with  the  forceps,  since  this  tissue  is  likely  to  be 
damaged  by  long  compression.  When  the  forceps  are  in  position, 
two  fingers  can  be  introduced  for  purposes  of  exploration. 

In  an  abdominal  section  of  ordinary  length  two  pairs  of 
Wells'  forceps  hold  the  peritoneal  edge  towards  either  end  on 
one  side  of  the  wound,  and  two  on  the  other. 

The  peritoneum  has  a  remarkable  way  of  slipping  out  of  reach 
under  the  muscles  unless  forceps  are  used  to  retain  it.  Special 
and  elaborate  elbowed  instruments  with  prongs  have  been  in- 
vented for  the  same  purpose,  but  they  are  far  inferior  to  the 
simple  Wells  forceps. 

If  the  incision  has  to  be  enlarged,  it  is  effected  with  a  straight 
probe-pointed  bistoury,  the  two  fingers  being  used  as  a  grooved 
director.  If  the  wound  be  extended  downwards,  the  position 
of  the  bladder  must  be  defined  before  the  knife  is  used. 

If  the  hand  has  to  be  introduced,  the  incision  must  of  neces- 
sity be  increased.  There  is  often  a  disposition  not  to  make 
the  wound  large  enough.  More  harm  may  be  done  by  rough 
efforts  to  drag  a  solid  growth  through  a  small  incision  than  by 
a  liberal  extension  of  the  incision  in  the  median  line. 

In  certain  cases,  as  soon  as  the  wound  has  been  completed, 
a  large  "  sponge  "  may  be  at  once  introduced  into  the  pelvis. 
It  is  retained  there  during  the  operation,  and  by  absorbing  any 
blood  that  finds  its  way  into  Douglas's  pouch  saves  spong- 
ing at  a  later  stage.  The  intestines  must  be  prevented  from 
protruding  either  by  the  introduction  of  a  fiat  artificial  sponge 
or  by  the  fingers  of  an  assistant.  One  of  those  present  should 
be  entrusted  with  the  responsibility  of  taking  count  of  all  sponges 
introduced  into  the  abdomen. 


CHAP.  I]  ABDOMINAL  SECTION  loi 

It  has  been  claimed  that  in  ovariotomy,  and  other  fonns  of 
abdominal  section  in  which  the  surgeon  works  chiefly  in  the 
lower  part  of  the  abdomen,  there  is  a  decided  advantage  in 
placing  the  patient  in  Trendelenburg's  position — i.e.  with  the 
pelvis  raised  and  the  abdomen  sloping  downwards  toward  the 
thorax.  It  is  urged  that  by  this  means  not  only  are  the 
intestines  kept  out  of  the  way,  but  the  tendency  to  venous 
congestion  is  diminished  and  haemorrhage  is  more  easily  con- 
trolled. The  Trendelenburg  position  is  almost  essential  during 
hysterectomy,  but  there  is  a  tendency  to  employ  it  in  many 
other  operations  where  it  is  quite  imnecessary.  We  very  rarely 
use  it  on  account  of  the  obvious  drawbacks  inherent  in  it. 
The  viscera  being  forced  up  towards  the  diaphragm  the  patient's 
respiration  is  impeded,  and  the  anaesthetist  thereby  embarrassed. 
If  the  operator  employs  it  he  should  see  that  the  natural  position 
is  restored  as  soon  as  possible.  Some  Continental  surgeons  go 
so  far  as  to  advocate  the  Trendelenburg  position  in  all  appendix 
operations,  which  is  absurd. 

The  omentum  often  gives  much  trouble,  especially  the  fine, 
thin  omentum  of  young  children,  by  clinging  to  the  fingers 
and  to  sponges,  and  by  becoming  entangled  in  instruments. 
It  may  be  necessary  to  keep  it  out  of  the  way  by  means  of  a 
long  narrow  sponge  attached  to  slender  forceps. 

2.  Exploration  of  the  Abdominal  Cavity.— As  soon  as 
the  incision  allows  of  the  operator's  hand  being  introduced  he 
should,  as  a  rule,  make  a  general  examination  of  the  accessible 
viscera.  For  example,  in  a  case  of  gall-stones  the  surgeon  ascer- 
tains whether  they  are  confined  to  the  gall-bladder  or  if  they  are 
also  present  in  the  common  duct.  The  condition  of  the  pancreas 
is  often  a  matter  of  importance  to  determine  in  disease  of  the 
upper  part  of  the  abdomen. 

Before  abdominal  nephrectomy  is  commenced  the  condition 
of  the  other  kidney  should  have  been  made  out.  During  ab- 
dominal section  for  cancer  of  the  stomach,  intestine,  etc.,  the 
liver  should  be  carefully  examined.  It  has  often  happened  that 
two  or  more  distinct  diseases  have  been  found  to  exist  within 
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the  abdomen.  Thus  we  have  more  than  once,  when  operating 
for  cancer  of  the  transverse  colon,  discovered  large  calculi  in 
the  gall-bladder.  A  floating  kidney  on  the  right  side  may  com- 
plicate disease  of  the  gall-bladder,  disease  of  the  ovary  or  Fallo- 
pian tube  may  exist  with  an  inflamed  vermiform  appendix.  We 
have  known  colotomy  for  cancer  of  the  sigmoid  fail  to  give 
relief  owing  to  the  small  intestine  being  obstructed  by  a  band. 
In  one  remarkable  case  we  foimd  the  vermiform  appendix  tied 
down  by  old  adhesions,  the  gall-bladder  packed  with  stones, 
ind  general  tubercular  peritonitis. 

In  fact  the  conditions  met  with  in  exploratory  lai>arotoniy 
are  often  complex  and  unexpected,  rarely  agreeing  exactly 
with  the  diagnosis  made  before  operation.  Hence  the  necessity 
for  a  careful  examination  with  the  hand  as  soon  as  the  abdomen 
is  opened. 

3«  Treatment  of  Adhesions. — Adhesions  must  be  dealt 
with  according  to  common  surgical  principles.  The  lighter, 
more  recent,  and  more  slender  ones  can  be  broken  down  by  the 
finger  or  by  a  sponge. 

The  firmer  ones  must  be  clamped,  divided,  and  tied — either 
with  catgut  or  fine  silk.  Extensive  strands  of  adhesions  should 
be  clamped  in  sections,  cut,  and  the  bleeding  points  picked  up 
individually  with  artery  forceps,  and  tied  in  the  usual  way. 

In  no  circumstances  is  the  use  of  the  actual  cautery  to  be 
commended  for  the  arrest  of  bleeding  from  divided  adhesions. 

Oozing  from  a  level  surface  can  very  usually  be  checked 
by  continued  pressure  with  a  sponge.  If  the  oozing  be  more 
persistent,  and  if  no  individual  vessels  can  be  isolated  and  tied, 
the  bleeding  surface  when  small  may  often  be  "  sequestrated  " 
or  sewn  over.  A  Lembert's  suture  is  made  to  traverse  the  peri- 
toneum on  either  side  of  the  bleeding  area,  and  when  the  suture 
is  drawn  tight  the  bleeding  surface  is  covered  over.  When  the 
area  is  large  a  fine  needle,  carrying  silk,  is  made  to  pass  be- 
neath the  bleeding  surface,  and  when  this  buried  sutiire  is  draN^ii 
tight  the  surface  is  constricted  and  turned  in.  This  may  be 
called   "  sewing  in  "  as  compared  with  "  sewing  over,'*  when 
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peritoneum  is  concerned.  Great  care  should  be  taken  in  dealing 
with  deep  pelvic  adhesions.  They  can  be  exposed  by  the  use 
of  ivory  spatulae,  and  in  demonstrating  their  character  and 
attachments  the  electric  head  lamp  is  very  useful,  or,  if  this  is 
not  available,  reflected  light  from  a  mirror. 

Adhesions  to  the  bowel  and  to  the  bladder  must  be  gently 
dealt  with.  When  slender,  they  can  be  readily  stripped  off 
by  means  of  a  sponge.  When  dense  and  extensive,  it  is  better 
to  clamp  the  adhesion,  to  cut  it  through  at  some  little  distance 
from  the  viscus,  and  to  ligature  it  in  situ.  In  separating  adhe- 
sions from  bowel,  it  is  easy  to  tear  away  the  serous  coat  and 
to  expose  or  even  tear  the  muscular  coat.  Such  false  mem- 
branes are  probably  nourished  from  the  viscus  to  which  they 
are  attached,  and  we  have  seen  no  harm  to  follow  from  leaving 
quite  considerable  masses  of  such  tissue  attached  to  intestine. 
In  cases  where  a  portion  of  cyst  wall  is  firmly  attached  to  the 
bowel,  it  is  very  undesirable  to  make  persistent  attempts  to 
separate  the  two.  It  is  far  better  to  cut  away  the  cyst,  leaving 
the  adherent  portion  still  attached  to  the  bowel.  Such  attached 
portion  may  be  reduced  to  the  smallest  dimensions,  by  dis- 
secting off  as  many  laminae  as  possible,  and  be  allowed  to  remain 
as  a  permanent  appendage  to  the  gut.  In  a  few  cases  we  have 
left  a  considerable  portion  of  the  cyst  wall  still  attached  to 
the  bowel. 

It  should  be  borne  in  mind  that,  in  endeavouring  to  free 
the  intestine  of  firm  adhesions,  it  is  very  much  more  easy  to  tear 
the  bowel  than  to  tear  the  false  membrane. 

Moreover,  such  attempted  separations,  even  when  they  do 
not  tear  the  gut,  are  apt  to  strip  off  a  great  deal  of  its  peri- 
toneal coat.  The  muscular  coat  beneath  is  probably  atrophied 
from  disuse,  the  result  of  the  adhesion,  and  a  perforation  of 
such  damaged  intestine  is  quite  possible.  Extensively  adherent 
intestine  will  be  found  to  have  very  attenuated  walls,  and  to 
be  most  readily  torn. 

Adherent  omentum  can  be  dealt  with  in  considerable 
sections.     The   adhesions   may  be   peeled   off  with   the   finger. 
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Portions,  of  the  thickness  of  the  fore-finger,  may  be  included  in 
one  ligature.  It  is  more  satisfactory,  however,  in  dealing  with 
omentum,  to  ligature  the  individual  vessels  with  catgut  or  fine 
silk  whenever  practicable.  The  method  adopted  must  depend 
upon  the  vascularity  of  the  tissue.  In  some  cases,  where  much 
traction  has  been  exercised  upon  the  epiploon,  its  cut  surface 
will  scarcely  bleed  at  all.  On  the  other  hand,  when  an  ovarian 
cyst,  with  a  twisted  pedicle,  is  obtaining  its  chief  or  sole  bli>od 
supply  from  omental  adhesions,  the  vascularity  of  the  tissue  is 
often  considerable. 

Adhesions  may  in  some  cases  be  so  dense,  so  close,  and  so 
extensive  that  they  have  to  be  divided  by  the  scalpel  by  ex- 
tensive incisions.  It  must  be  borne  in  mind,  however,  that 
such  adhesions  have  sometimes  but  a  slight  vascularity,  and  that 
they  can  be  often  divided  without  remarkable  bleeding.  Indeed, 
we  have  observed  that  the  htemorrhage  from  a  surface  exposed 
by  such  division  is  usually  not  so  considerable  as  that  from  the 
area  exf)osed  by  tearing  down  soft  recent  adhesions  with  ihe 
finger.  Still,  these  dense  attachments  must  always  be  regarded 
with  the  greatest  respect. 

In  many  instances  when  an  organ,  such  as  a  cyst  or  a  dis- 
eased vermiform  appendix,  is  so  very  adherent  as  to  be  described 
as  buried  or  lost  in  adhesions,  it  is  well  to  ignore  at  first  the 
actual  adhesions  and  to  divide  the  peritoneum  at  some  little 
distance  from  the  adherent  organ,  so  as  to  open  the  subserous 
tissue.  The  finger  is  introduced  into  this  lax  tissue,  and  the 
separation  of  the  organ  is  carried  out  subperitoneally,  the  ad- 
hesions being  divided  upon  the  finger  (introduced  beneath 
them)  as  soon  as  they  are  well  isolated. 

Whenever  practicable,  it  is  desirable  that  a  very  adherent 
structure  should  be  first  of  all  approached  by  the  subperitoneal 
route.  When  no  inflammatory  adhesions  exist,  but  the 
tumour  or  cyst  has,  in  enlarging,  made  its  way  beneath  the 
peritoneum  so  as  to  become  more  or  less  entirely  hidden,  then 
the  separation  of  the  mass  should  always  be  effected  by  dividing 
the  peritoneum  around  it,  and  by  enucleating  it  through  the 
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medium  of  the  subperitoneal  tissue.  In  such  a  proceeding  care 
must  be  taken  to  note  the  position  of  the  normal  blood-vessels 
of  the  part  concerned.  These  are  secured  as  they  are  met 
with. 

4.  Toilet  of  the  Peritoneum  in  Septic  Cases.— The  thorough 
cleansing  of  the  peritoneal  cavity,  well  termed  by  Worms  "/a 
toilette  du  piritoine,^^  is  a  matter  of  primary  importance  in  certain 
abdominal  sections. 

In  an  abdominal  operation  in  which  no  septic  material  is 
encountered — and  the  majority  of  abdominal  sections  are  of 
this  type — the  peritoneum  needs  very  little  if  any  attention, 
The  serous  membrane  is  very  well  able  to  look  after  itself,  and 
the  more  one  sees  of  abdominal  operations,  the  more  one  is 
impressed  with  the  marvellous  powers  of  the  peritoneum  in 
this  direction. 

Its  power  of  protecting  itself,  of  dealing  with  sterile  effusions 
(such  as  blood  or  the  fluid  of  some  cysts),  and  of  rapid  healing, 
is  only  weakened  and  damaged  by  surgical  interference.  Ex- 
tensive sponging  out  of  the  peritoneal  cavity  in  non-septic  cases 
is  to  be  condemned,  and  flushing  out  of  that  cavity  in  such 
cases  is  absolutely  unwarranted. 

It  is  well  that  any  effusion,  such  as  blood  or  cyst-fluid,  should 
be  removed,  but  that  object  is  never  to  be  persisted  in  at  the 
cost  of  extensive  sponging.  In  connection  with  non-septic 
cases,  the  term  *'  the  toilet  of  the  peritoneum "  has  done 
harm,  as  it  has  led  to  a  perfectly  unnecessary  damage  being 
inflicted  upon  a  delicate  membrane  which  is  well  able  to  look 
after  itself  so  long  as  it  is  uninjured.  After  any  aseptic  abdominal 
operation,  all  blood-dot  and  cyst-fluid  should  be  removed  as 
far  as  is  possible'  and  as  completely  as  is  possible,  but  never  at 
the  cost  of  long-continued  and  over-elaborate  sponging.  It 
is  a  mistake  to  suppose  that  pure  blood  in  a  non-septic  abdominal 
cavity  is  a  noxious  thing.  It  is  quite  harmless  in  comparison 
with  the  over-fussy  sponge. 

In  the  cases  to  be  considered  in  the  present  section,  not 
only  has  much  blood  found  its  way  into  the  pelvis  and  among 
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the  intestines,  but  a  collection  of  pus  has  possibly  discharged 
itself  during  the  operation,  or  faecal  matter  has  escaped  through 
a  perforation  of  the  bowel,  or  the  abdominal  cavity  has  been 
flooded  with  the  fluid  from  a  septic  cyst.  In  such  instances  no 
trouble  must  be  spared  until  the  peritoneum  has  been  cleansed 
of  the  impurity. 

As  to  the  actual  process.  The  sponge  which  was  probably 
placed  in  the  depths  of  the  pelvis  at  the  commencement  of  the 
operation  should  be  removed,  and  then  all  the  soiled  districts 
of  the  peritoneum  are  very  gently  cleansed  by  sponges  on  holders 
or  held  in  the  hand.  Such  sponges  will  absorb  the  grosser  part 
of  the  effusion. 

It  is  especially,  of  course,  in  Douglas's  pouch  that  fluid  is 
apt  to  collect.  Another  district  is  the  iliac  fossa,  and  another 
part  that  particularly  encourages  the  accumulation  of  fluid  is 
the  perirenal  region.  In  extensive  operations,  where  a  large 
parietal  wound  has  been  made,  these  districts  may  be  sponged 
out  with  comparative  ease. 

Experience  has  shown  that  indiscriminate  irrigation  of  the 
abdominal  cavity  does  more  harm  than  good,  and  that  "  eviscera- 
tion "  and  rough  handling  of  the  damaged  intestines  is  dangerous. 
The  primary  focus  of  suppuration  must  be  dealt  with  and  its 
area  drained,,  further  drains  may  be  required  in  Douglas's  pouch, 
or  the  iliac  fossae,  but  drainage  should  be  limited  as  a  rule  to  the 
lower  abdominal  area  and  the  pelvis.  The  position  of  the  patient 
both  during  and  after  the  operation  should  be  that  which  favours 
dependent  drainage  ;  in  other  words  the  trunk  must  be  raised. 
This  position  is  maintained  by  pillows,  and  it  is  sometimes 
referred  to  as  the  Fowler  position.  During  the  next  few  day's 
the  more  the  patient  can  be  raised  towards  the  sitting  posture 
the  better. 

The  modem  treatment  of  septic  peritonitis  has  been  so 
admirably  stated  by  Mr.  C.  J.  Bond  (Brit.  Med.  Journ.,  Dec.  I5tb. 
1906)  that  the  following  quotation  is  given  entire : — 

"  As  a  general  rule,  in  the  large  class  of  cases  of  diffused  septic 
peritonitis  which  depend  on  infection  from  some  portion  of  the 
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intestinal  tract  and  are  associated  with  the  Bacillus  colt,  either 
alone  or  in  combination  with  staphylococci,  the  surgeon  should 
regard  the  upper  or  diaphragmatic  area  of  the  peritoneal  cavity, 
unless  itself  the  seat  of  primary  infection,  as  sacred,  and  leave 
it  severely  alone. 

**  Any  violent  or  free  irrigation  of  this  area  will  wash  away 
the  serous  exudates  containing  the  active  phagoc3rtes,  possibly 
also  the  stimulating,  helpful  Staphylococcus  albus. 

**  Moreover,  any  exploration  of  this  upper  dome,  if  necessary 
to  settle  the  question  of  local  infection  here,  must  be  undertaken 
as  a  distinct  operation  with  fresh  instnmients,  in  order  to  avoid 
reinfection  with  more  virulent  germs. 

"  In  the  next  place,  since  the  great  majority  of  cases  of  septic 
peritonitis  begin  at  one  focus  or  primary  seat  of  infection,  the 
guiding  surgical  axiom  is  that  the  first  object  of  operation  must 
be  to  attack  this  primary  focus. 

**  Thus^  all  local  abscesses  must  be  drained.  The  perforated 
or  gangrenous  appendix  must  be  removed  or  isolated,  and  the 
virulent  purulent  exudate  in  its  immediate  neighbourhood 
sponged  away,  and  the  potential  cavity  tamponed  or  drained. 

"The  perforated  bowel  must  be  sutured,  the  necrotic  area  of 
intestine  sequestered,  or  the  gangrenous  portion  of  bowel  re- 
moved. In  like  manner,  the  perforated  gall-bladder  or  the  rup- 
tured pyosalpinx  or  suppurating  ovarian  cyst  must  be  the  primary 
object  of  attack. 

"  Where  the  peritonitis  is  due  to  obstruction  from  distended 
coils,  which,  imless  emptied,  are  hopelessly  paretic,  the  question 
of  enterotomy  and  siphonage  must  be  anxiously  considered. 
It  is,  however,  certain  that  the  opening  of  bowel  so  distended 
introduces  a  serious  risk  of  further  infection  by  organisms  of 
exalted  virulence. 

*'  Having  thus  dealt  with  the  primary  seat  of  invasion,  the  very 
important  question  arises  as  to  our  proper  attitude  to  the  general 
cavity  with  its  diffused  infection,  sticky  coils,  and  thin,  turbid 
exudate. 

"There  is   little  doubt   that  in   the   majority  of   cases  of 
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moderately  virulent  infection,  such,  for  instance,  as  those  arising 
in  connection  with  a  gangrenous  or  perforated  appendix,  the  cost 
of  interference  with  the  general  cavity  is  too  great.  Eviscera- 
tion is  fatal ;  while  free  and  forcible  irrigation  is  apt  not  only  to 
wash  away  the  defending  phagocytes,  but  also  to  spread  the 
virulent  organisms  from  the  primary  focus  over  the  whole  area 
of  membrane,  already  taxed  to  the  uttermost  to  repel  the  in- 
vasion. 

**  As  a  general  rule,  we  shall  find  that  our  safety  lies  in  making 
things  secure  locally,  by  the  removal  of  the  primary  focus, 
combined  with  dry  sponging  or  strictly  local  and  open  irrigation 
and  local  drainage.  While  if  considerable  collections  of  fluid 
exudate  exist  in  the  pelvis  or  loins,  then  it  is  better  to 
drain  these  areas,  especially  the  pelvis,  suprapubically  with 
large  rubber  drains  or  rubber  tubing  combined  with  gauze 
wicks. 

**  Such  is  the  treatment  of  the  large  number  of  cases  of  diffuse 
peritonitis  of  moderate  severity.  There  are,  however,  other 
groups  of  cases,  violently  virulent  on  the  one  hand  and  niild 
on  the  other,  which  call  for  special  remark. 

*  *  First ,  the  infections  due  to  the  most  fatal  Streptococcus  pyogen  es, 
or  the  less  common  but  almost  as  fatal  Bacillus  pyocyaneus. 
These  organisms  are  introduced  from  outside,  as  in  cases  of 
puerperal  peritonitis.  Here  the  infection  is  diffuse  and  virulent 
from  the  outset ;  there  is  little  or  no  chance  of  dealing  with 
any  primary  focus,  and  phagocytosis  is  feeble  or  absent. 

**  It  is,  perhaps,  in  these  most  fatal  cases  that  the  freest  irri- 
gation, with  drainage  of  the  pelvic  and  lumbar  areas,  is  really 
called  for. 

"  Even  in  these  extreme  cases  I  would  avoid,  if  possible,  inter- 
ference with  the  diaphragmatic  area.  One  has  repeatedly  seen 
a  patient  going  fairly  well  through  an  abdominal  section  for 
general  peritonitis,  preserving  a  good  colour  and  fair  pulse, 
when  for  some  reason  or  other  interference  or  irrigation  takes 
place  in  this  sensitive  area — ^a  rapid  change  for  the  worse  at 
once  takes  place,  the  aspect,  colour,  respiration,  pulse,  and  blood 
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pressure  all  alter,  and  the  patient  never  returns  to  his  former 
point  of  vitality  again. 

"  Then  there  are  the  cases  of  much  milder  degrees  of  virulence — 
those  due  to  intraperitoneal  haemorrhage.  These  may  be  safely 
and  advantageously  treated  with  free  irrigation  after  the  primary 
bleeding  focus  has  been  dealt  with  ;  not  only  so,  but  large  quan- 
tities of  normal  saline  fluid  may  be  left  in  the  peritoneal  cavity, 
and  drainage  is  not,  as  a  rule,  necessary. 

**  The  same  treatment  applies  to  cases  of  perforated  gastric 
and  duodenal  ulcer,  in  which,  though  the  urgency  for  immediate 
operation  is  extreme,  yet  the  virulence  of  the  infection  is  not  of  a 
very  high  degree,  and  consequently  the  efficient  treatment  of 
the  perforation,  together  with  removal  of  all  foreign  material 
by  free  irrigation,  may  render  drainage  unnecessary,  or  it  may 
be  limited  to  the  pelvic  basin  if  that  contains  much  turbid 
exudate. 

"  Cases  of  gonococcic  infection  due  to  extension  from  infected 
Fallopian  tubes,  or  the  rupture  of  a  pyosalpinx,  may  be  treated 
in  the  same  way,  though  in  these  cases  the  pelvis  should  be 
drained. 

**  Cases  of  pneumococcic  peritonitis  also  require  irrigation  and 
drainage. 

*'  Peritonitis  from  perforation  in  typhoid  fever, — The  efficient 
closure  or  sequestration  of  the  perforation  is  essential  in  these 
cases,  and  Haller  and  Ashhurst  have  shown  that  the  actual  viru- 
lence of  the  infection,  unless  accompanied  by  streptococci,  is 
not  very  great.  The  seriousness  of  the  position  lies  in  the 
patient's  exhausted  state,  and  in  the  delay  which  so  frequently 
occurs  before  the  operation  takes  place  ;  hence  the  extreme  im- 
portance of  an  early  recognition  of  the  cardinal  symptoms 
pointing  to  perforation,  while  local  irrigation  and  drainage  will 
in  a  certain  number  of  cases — some  20  per  cent. — limit  the  spread 
of  infection  and  save  the  patient. 

"  Thus  we  reach  certain  general  conclusions  about  treatment. 

"  First,  the  absolute  necessity  of  preventing  further  infection 
from  the  primary  virulent  focus  by  appropriate  treatment  at 
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this  spot,  together  with  the  removal  of  the  local  purulent  exudate 
and  extravasated  foreign  material. 

**  Secondly,  the  lower  the  degree  of  virulence  of  the  infecting 
organism  or  organisms  the  greater  the  safety  and  benefit  of 
general  irrigation,  provided  due  regard  be  paid  to  the  sensitive- 
ness of  the  diaphragmatic  area  ;  while  in  the  infection  of  greater 
virulence,  such  as  the  BaciUus  coli  in  cases  of  appendicitis  and 
intestinal  necrosis,  irrigation  of  the  general  cavity  is  distinctly 
harmful  in  removing  protecting  phagocytes  and  spreading  in- 
fection. 

In  the  case  of  the  severest  type  of  infection — streptococcal — 
our  only  hope,  in  the  absence  of  an  efficient  antitoxic  serum,  lies 
in  very  free  irrigation,  though  most  of  these  cases  are  hopeless 
from  the  first. 

*'  In  fact,  I  would  sum  up  the  question  of  irrigation  with  this 
statement : 

*'  It  is  beneficial  where  the  peritoneal  cavity  contains  foreign 
material,  such  as  blood,  gastric  or  duodenal  contents,  or  fxcal 
matter,  infected  bile  or  urine,  capable  of  removal  by  flush- 
ing. It  is  also  useful  locally  for  the  removal  of  purulent 
material  at  the  primary  focus  of  invasion,  in  which  case  the 
phagocytes  are  no  longer  living  and  active.  It  is  harmful  in 
the  case  of  fibrinous  deposit  and  sticky  coils  without  fluid, 
and  must  be  used  with  the  greatest  reserve,  if  at  all,  in  the 
case  of  sero-purulent  exudates  containing  active  phagocytes." 

5.  Counting'  of  Instruments. — On  completing  the  intra- 
abdominal operation,  great  care  should  be  taken  to  ensure  that 
no  sponge  or  gauze-pad  or  instrument  has  been  left  in  the  depths 
of  the  cavity.  The  sponges,  pads,  and  clamp  forceps  should  be 
formally  counted.  The  leaving  of  a  sponge  or  instnmient  within 
the  peritoneal  cavity  is  a  catastrophe  which  no  surgeon  would 
feel  greatly  disposed  to  make  public,  and  yet  Dr.  Wilson  (Trans,  of 
Atner.  Gyncec,  Soc,  vol.  ix.)  has  collected  no  less  than  twenty- 
one  instances  of  this  unfortunate  accident. 

We  have  known  of  a  case  in  which  the  overlooking  of  a 
sponge  during  the  performance  of  hysterectomy  led  to  subsequent 
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abscess  and  fsecal  fistula,  wliich  latter  persisted  for  many  months 
after  the  sponge  had  been  removed.  Dr.  Fergusson  Stewart, 
of  West  Australia,  removed  by  operation  a  forceps  from  the 
intestine  which  had  remained  in  the  abdomen  for  ten  years 
after  an  ovariotomy  (performed  by  another  surgeon).     In  this 


PIG.  35.~PAIR  OP  WELLS    FORCEPS  WHICH  HAD  REMAINED  IN  A   PATIENT'S  ABDOMEN 
TEN  AND  A-HALF  YEARS  AFTER  OPERATION   (cxact    Size). 

remarkable  case  (Fig.  35)  the  forceps  had  caused  short-circuit- 
ing of  intestine  owing  to  the  bowel  being  nipped  between  the 
handles. 

6.  Closure  of  the  Abdominal  Wound.— In  sewing  up  the 
incision  made  through  the  abdominal  wall,  the  surgeon  should 
aim  at  leaving  the  parts  so  far  as  possible  in  their  original  con- 
dition, i.e.  the  peritoneal  surface  should  be  smooth,  and  the  scar 
in  the  muscular  and  aponeurotic  layers  firm  and  unyielding. 
Thus  the  possible  dangers  of  adhesions  of  intestine,  omentum, 
etc.,  and  of  ventral  hernia  will  be  avoided.  Further,  if  any 
buried  sutures  are  employed  they  must  be  absolutely  aseptic ; 
otherwise  they  are  apt  to  cause  troublesome  sinuses,  which  will 
only  heal  on  the  expulsion  of  the  sutures. 

In  many  parts  of  the  abdomen,  such  as  the  linea  alba,  a 
good  plan  is  to  pass  silkworm  gut  stitches  through  skin,  aponeu- 
roses, muscle,  and  peritoneum.  These  sutures  are  securely 
knotted,  and  should  be  left  in  a  full  fortnight.  A  more  perfect 
peritoneal  surface  can,  however,  be  obtained  by  first  suturing 
the  two  cut  edges  of  this  layer  (these  edges  are  secured  by  the 
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pressure  forceps  which  were  applied  when  the  wound  was  made). 
A  continuous  and  fine  catgut  stitch,  introduced  on  a  cun-ed 
needle,  is  the  most  convenient,  the  line  of  suture  being  finished 
off  as  shown  in  Fig.  71,  p.  249.  This  detail,  which  takes  only  a 
minute  or  two,  is  strongly  recommended  in  the  majority  of  cases; 
besides  preventing  adhesions  of  intestine,  etc.,  in  the  future,  it 
is  a  convenience  during  the  rest  of  the  suturing,  as  the  peritoneal 
cavity  is  thus  shut  off.  A  series  of  silkworm-gut  sutures  is 
then  passed  through  the  remaining  layers. 

Some  surgeons  bury  silkworm  gut  in  the  muscular  planes. 
In  America,  as  we  have  seen,  silver  wire  has  been  freely  em- 
ployed for  buried  sutures.  The  latter,  we  must  repeat,  is  a 
dangerous  material,  as  its  rigidity  causes  pain  when  the  patient 
gets  about,  and  it  has  had  to  be  removed  in  a  great  many  cases. 
Silkworm  gut  is  safer,  and  will  not  be  absorbed,  but  the  sharp 
ends  are  a  drawback. 

Kangaroo  tendon,  in  our  opinion,  is  far  preferable  to  either. 

When  cutting  through  muscular  planes,  as  in  the  usual  incision 
for  removing  the  appendix,  it  is  unnecessary  to  make  a  vndt 
transverse  gap  in  either  internal  oblique  or  transversalis.  It 
is  even  possible  (by  dissociating  the  muscle  fibres)  to  avoid 
cutting  any  of  them  across  ;  this,  however,  is  carrying  caution 
to  extremes.  Provided  that  the  parts  are  not  in  a  septic  con- 
dition, a  few  sutures  of  kangaroo  tendon  should  be  employed 
to  each  layer  in  turn,  the  incision  in  the  peritoneum  having  been 
first  sewn  up  by  the  continuous  catgut  suture. 

If  the  abdominal  incision  be  extensive,  a  thin  flat  sponge  of 
greater  length  than  the  parietal  wound  is  placed  upon  the  in- 
testines under  the  opening.  It  is  retained  during  the  intro- 
duction of  the  sutures.  It  serves  to  protect  the  intestines,  and 
to  absorb  such  blood  as  oozes  from  the  suture  points  before  the 
sutures  are  tied.  If  the  thread  be  too  small  and  the  parietes 
thick,  the  suture  has  a  tendency  to  cut  through  the  tissues.  H 
it  be  too  large,  it  acts  as  a  species  of  seton.  Large-sized  threads 
of  silkworm  gut  appear  to  be  peculiarly  well  adapted  for 
these  wounds.     They  merely  require  care  in  tying  (page  iij). 
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and  a  certain  number  should  be  tied  in  a  double  knot,  so  as 
to  avoid  the  risk  of  giving  way  when  the  patient  strains  or 
vomits. 

Many  different  kinds  of  needle  are  used  for  passing  the  sutures, 
straight  and  curved,  mounted  needles  with  eyes  at  the  points,  etc. 

The  last-named  we  have  found  clumsy  and  not  to  be  re- 
commended. There  is  less  risk  of  wounding  intestine  or  of 
pricking  the  operator's  finger  with  curved  than  with  straight 
needles,  and  it  is  much  easier  with  curved  ones  to  take  up  just 
the  layers  required  in  the  needle. 

The  following  description  applies  if  the  surgeon  chooses  the 
method  of  passing  silkworm-gut  sutures  through  all  the  layers. 

A  blunt  hook  is  inserted  into  either  extremity  or  angle  of 
the  incision,  and  by  exercising  traction  upon  the  hooks  in  oppo- 
site directions  (precisely  in  the  median  line)  the  edges  of  the 
wound  are  rendered  straight  and  parallel  to  one  another.  The 
incision  opening  can  be  made,  in  fact,  a  mere  chink.  By  the 
use  of  the  hooks  the  most  perfect  adaptation  of  the  edges  of 
the  wound  is  ensured  (Fig.  29,  page  71).  If  the  abdomen  be  dis- 
tended, the  narrowing  of  the  incision  opening  tends  to  prevent 
protrusion  of  the  intestines.  If  the  beUy  wall  be  flaccid,  the 
hooks  enable  the  assistant  to  make  the  skin  tense,  and  at  the 
same  time  to  draw  away  from  the  viscera  the  part  of  the 
parietes  about  to  be  sutured,  and  thus  render  a  wound  of  the 
latter  less  easy. 

The  sutures  should  be  introduced  close  to  the  margin  of 
the  woimd,  and  at  intervals  of  half  to  three-quarters  of  an  inch 
from  one  another. 

No  suture  should  be  tied  until  all  the  threads  have  been 
introduced,  and  until  it  is  seen  by  traction  upon  the  threads 
that  a  perfect  adjustment  of  the  edges  can  be  effected. 

The  sutures  should  be  tied  in  order  from  above  downwards, 
traction  being  maintained  all  the  while  upon  the  blunt  hooks. 
Care  should  be  taken  that  the  suture,  as  it  is  being  tied,  does 
not  pick  up  and  include  a  shred  of  the  omentum.  The  peri- 
toneal surface  of  the  wound  should  be  carefully  examined  with 
I 
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the  finger  from  time  to  time.  Before  the  last  two,  or  possibly 
three,  sutures  are  tied,  the  flat  sponge  should  be  seized  with  a 
pair  of  large  pressure  forceps  and  carefully  dragged  out,  the 
blunt  hooks  being  relaxed  the  while.  Omentum  is  more  apt 
to  be  included  in  the  last  sutures  tied  than  in  any  others.  The 
hooks  are  not  removed  until  all  the  deep  sutures  have  been 
secured. 

Superficial  sutures  may  now  be  introduced  at  any  spot 
along  the  wound  where  the  skin  still  gapes  between  the  deep 
suture  points. 

ACCIDENTS  DURING  THE  OPERATION 

The  special  accidents  which  may  occur  during  the  operation 
almost  entirely  concern  wounds  and  other  injuries  of  viscera. 
Such  accidents  are  scarcely  possible  in  a  simple  laparotomy, 
and  could  only  result  from  inexcusable  carelessness. 

Accidents  connected  with  the  Parietal  Wound. — In  not 
a  few  exceptional  instances  the  intestine,  and  even  the  bladder, 
have  been  incised  in  making  the  parietal  wound.  The  bowel 
may  have  become  adherent  to  the  parietal  peritoneum,  or 
be  very  closely  pressed  against  it  in  cases  where  it  is  distended. 
Moreover,  when  enormous  coils  of  dilated  bowel  are  l5ang  tightly 
wedged  against  the  anterior  parietes,  it  may  be  difficult  to  tell 
when  the  peritoneal  cavity  has  been  opened.  In  such  a  caso 
the  thinned  bluish-coloured  wall  of  a  coil  of  distended  bowel 
may  be  mistaken  for  the  parietal  peritoneum,  and  may  bt 
picked  up  with  forceps  and  incised.  This  is  a  more  excusable 
accident  when  the  serous  coat  of  the  bowel  has  been  dulled  by 
commencing  peritonitis. 

When  extensive  and  complicated  adhesions  exist  between 
the  intestines,  and  possibly  also  between  them  and  the  parietal 
peritoneum — as  in  some  instances  of  chronic  peritonitis — it  is 
very  easy  to  wound  the  bowel  in  attempting  to  demonstrate 
the  peritoneal  cavity. 

The  bladder  has  been  wounded  in  making  the  parietal  wound, 
even  when  the  viscus  had  been  carefully  emptied  by  catheltr 


CHAP.  I]  ABDOMINAL   SECTION  115 

before  the  operation.  In  such  circumstances  it  has  usually 
been  found  that  adhesions  have  prevented  it  from  contracting 
and  from  sinking  into  the  pelvis.  In  all  cases  extreme  care 
should  be  exercised,  when,  for  any  reason,  the  incision  in  the 
abdominal  parietes  has  been  continued  lower  down  towards  the 
pubes  than  usual. 

Sir  Spencer  Wells  records  a  case  in  which  he  cut  into  a  patent 
urachus,  from  which  urine  escaped.  He  closed  the  opening  by 
one  of  the  sutures  used  to  close  the  incision  in  the  abdominal 
wall,  and  no  inconvenience  followed. 

Accidents  connected  with  the  Intpa-abdominal  Opera- 
tion.— ^These  include  the  accidental  wounding  of  viscera  with 
the  knife  or  scissors,  but  the  great  majority  occur  in  connec- 
tion with  the  treatment  of  adhesions.  It  is  in  attempting  to 
remove  ovarian  tumours  embedded  in  extensive  adhesions 
that  the  most  numerous  accidents  have  occurred.  The  ana- 
tomical outline  and  the  aspect  of  a  part  may  be  greatly  altered 
by  serous  adhesions,  and  a  viscus  so  disguised  may  be  wounded 
in  dealing  with  the  false  membranes  that  cover  it. 

In  attempting  to  break  down  adhesions,  the  intestine  has 
been  torn,  and  the  same  accident  has  happened  to  the  bladder. 

The  rectum  has  been  lacerated  or  divided  during  the  separa- 
tion of  adhesions.  The  ureters  have  been  cut  accidentally,  and 
have  been  included  in  ligatures  attached  to  deep  adhesions. 
**  It  is  remarkable,"  writes  Sir  Spencer  Wells,  "  that  in  cases  of 
adhesions  low  down  in  the  pelvis  the  ureters  should  escape 
injury  so  often  as  they  do.  I  suspect  that  their  condition  has 
been  overlooked  in  some  post-mortem  examinations,  and  it  is 
probable  that  in  some  of  the  cases  where  suppression  of  urine 
has  been  a  prominent  symptom,  one  or  both  ureters  may  have 
been  injured." 

Treatment  of  Ii\juries  to  the  Hollow  Viscera.— Wounds 
of  the  intestine  should  be  carefully  cleaned,  and  at  once  closed 
by  the  Lembert  or  Czemy-Lembert  suture,  fine  silk  being  used. 

During  the  remainder  of  the  operation  care  should  be  taken 
to  protect  the  coil  so  treated  from  pressure  or  further  injury; 
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In  cases  of  more  extensive  damage — as  where  a  portion  of 
the  gut  has  been  torn  away — the  bowel  should  be  resected,  and 
the  divided  ends  at  once  imited  by  suture.  Should  this  accident 
occur  during  an  operation  that  has  been  already  of  unusual 
duration,  and  should  it  seem  unsafe  further  to  prolong  the 
operation  in  order  to  unite  the  bowel,  the  two  ends  of  the  in- 
testine may  be  brought  out  together  at  the  parietal  wound  and 
an  artificial  anus  established.  This  can  be  closed  by  a  subse- 
quent resection  procedure. 

Wounds  of  the  bladder  must  be  adjusted  by  sutures  in  a 
double  row — the  first  involving  the  mucous  membrane  only, 
the  second  the  outer  coats.  After  the  operation  a  syphon 
catheter  should  be  introduced,  so  that  the  bladder  may  be 
kept  perfectly  empty  for  four  or  five  da)^.  Twice  a  day  the 
bladder  should  be  gently  washed  out  with  a  weak  boric  acid 
lotion. 

Laceration  of  the  gall-bladder  could  not  be  safely  treated 
by  suture  only.  Either  a  biliary  fistula  should  be  established, 
or  the  entire  gall-bladder  should  be  removed. 

If  one  ureter  has  been  accidentally  divided,  a  careful  attempt 
should  be  made  to  imite  the  two  ends  by  suturing,  to  facilitate 
which  the  lower  end  should  be  split.  Drainage  in  the  loin 
should  be  provided.  Suturing  has  been  carried  out  with  success 
in  several  cases.  If  it  be  impossible,  two  courses  are  open: 
first  to  ligature  the  ends  (after  which  the  kidney  wiU  atrophy) ; 
or,  secondly,  to  bring  the  proximal  end  out  in  the  loin,  and  so 
establish  a  urinary  fistula.  The  latter  course  will  render  subse- 
quent nephrectomy  necessary. 

Treatment  of  Iiyuries  to  the  Solid  Viscera.— The  liver  is 
the  only  solid  organ  that  appears  to  have  been  injured  during 
ovariotomy.  Bleeding  from  a  wound  or  laceration  may  be 
arrested  by  pressure  with  a  sponge  ;  and  if  that  fails,  by  the 
apphcation  of  sutures  passed  into  the  substance  of  the  organ. 

Lacerations  of  the  spleen  or  of  the  kidney  may  be  dosed 
by  catgut  sutures,  followed  by  the  uniting  of  the  peritoneum 
over  them. 
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DRESSING   OF  THE  WOUND 

This  will  depend,  of  course,  upon  the  individual  practice 
of  the  operator.  Every  possible  form  of  dressing  has  been 
employed.  There  is  probably  no  better  dressing  than  a  light 
one  of  sterilised  plain  or  bicyanide  gauze.  The  layers  of  gauze 
to  be  applied  next  the  wound 
are  wrung  out  of  warm  water, 
as  they  then  adhere  better.  Over 
the  gauze  an  even  layer  of  steril- 
ised wool  is  placed. 

That  portion  of  the  binder 
which  should  come  in  contact 
with  the  patient's  back  may  be 
lined  with  lint,  carefully  sewn  on. 

The  binder  is  tightly  and 
evenly  applied,  and  secured  by 
safety-pins. 

The  weak  part  of  all  dressings 
applied  to  laparotomy  wounds  is 
the  lowest  part.  It  is  here  that 
the  dressing  or  bandage  "rucks 
up,"    and    it    is    easy    in    this 

direction  for  the  wound  to  be-  nc-  36.-«»uer  for  use  aitkii 
come  infected.  To  obviate  this  (The-gocmg'-otiheupper'[H.iis 
defect  two  narrow  strips  of  flannel  optional.) 

bandage  are  so  applied  around  the  thigh  as  to  keep  the  binder 
in  place  and  also  in  close  contact  with  the  skin. 

Each  strip  is  applied  while  the  thigh  is  flexed,  is  pinned  to 
the  binder  over  the  pubic  region,  is  made  to  traverse  the  perineum, 
and  is  finally  attached  again  to  the  binder  over  the  region  of 
the  iUac  crest  {Fig.  36).  When  the  thigh  is  brought  down 
from  the  position  of  flexion,  these  strips  of  bandage  are  rendered 
tight,  and  the  binder  is  perfectly  fixed  in  place,  A  consider- 
able barrier  of  cotton  wool  will  intervene  between  the  lowest  part 
of  the  wound  and  the  lower  edge  of  the  binder  ;  and  if  the  latter 
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be  well  applied,  it  should  be  almost  impossible  to  introduce 
the  fingers  beneath  it. 

AFTER-TREATMENT  OF   THE   PATIENT 

General  Measures. —The  patient  is  usually  placed  in  the 
supine  position,  and  the  knees  may  be  kept  a  little  flexed  by 
placing  a  pillow  beneath  them.  It  is,  however,  a  great  mistake 
to  keep  all  cases  of  abdominal  section  rigidly  in  the  horizontal 
position.  When  the  lower  part  of  the  abdomen  is  being  drained 
the  patient's  body  and  head  should  be  placed  on  an  upward  in- 
cline, arranged  by  means  of  pillows.  When  an  appendix  abscess 
has  been  opened  the  patient  should  be  nursed  lying  on  the 
right  side.  After  section  performed  on  an  elderly  or  stout  patient 
the  functions  of  heart  and  lungs  will  be  much  less  impeded  ii 
the  thorax  is  raised  from  the  first. 

A  large  cradle  is  sometimes  placed  over  the  trunk.  It  pro- 
tects the  abdomen  from  the  pressure  of  the  bed-clothes,  and  helps 
to  ventilate  the  bed.  The  patient's  body  is  covered  by  a  blanket, 
which  is  placed  beneath  the  cradle  and  in  direct  contact  with 
the  trunk.  The  rest  of  the  bed-clothes  are  in  two  sets,  so 
folded  as  to  meet  transversely  in  the  centre  of  the  bed.  They 
are  placed  outside  the  cradle,  overlapping  at  its  summit. 
This  arrangement  permits  of  the  wound  being  inspected  and 
dressed  and  enemata,  etc.,  given  without  disturbing  the  bed- 
clothes that  cover  either  the  upper  part  of  the  body  or  the 
lower  limbs. 

The  bed  should  be  well  warmed  with  hot  bottles  before  the 
patient  is  placed  in  it,  and  hot  bottles  may  be  kept  in 
contact  with  the  feet  and  thorax  for  some  time  after  the 
operation. 

The  patient's  movements  should  be  restrained  while 
consciousness  is  returning,  and  the  nurse  may  support  the 
abdominal  wall  with  her  hands  should  vomiting  occur.  The  less 
the  patient  is  interfered  with  during  the  first  twenty-four  hours 
after  the  operation  the  better.  Morphia  should  be  avoided 
whenever  possible,   and   should  never   be  given   as   a   matter 
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of  routine.  One-sixth  of  a  grain  is  sufficient  at  a  time.  One 
injection  only  will  probably  be  found  to  be  sufficient. 

The  less  taken  by  the  mouth  during  the  first  twenty-four 
hours  the  better.  Nothing  whatever  need  be  given  by  the 
mouth  for  the  first  nine  hours.  The  patient  is  then  allowed 
hot  water  or  hot  weak  tea  in. doses  of  half  an  ounce  every  half- 
hour  or  so.  Ice  is  to  be  absolutely  condemned.  The  reckless 
and  immoderate  sucking  and  bolting  of  Imnps  of  ice,  which  is 
encouraged  by  the  nurse  who  believes  a  patient  is  doing  badly 
who  is  not  constantly  swallowing  something,  is  most  pernicious. 
The  stomach  becomes  filled  with  cold  fluid,  and  a  sense  of  great 
faintness  and  discomfort  persists  until  the  melted  ice  is  ejected 
by  vomiting. 

If  really  distressing  thirst  is  experienced  during  the  first 
twenty-four  hours,  it  is  best  relieved  by  an  enema  of  warm 
water.  Thirst  is  such  a  distressing  symptom  after  abdominal 
section  that  it  is  best  to  anticipate  and  prevent  its  onset  by  giving 
a  high  rectal  injection  of  normal  saline  solution  (one  to  two  pints) 
directly  the  patient  is  put  to  bed.  Many  surgeons  adopt  this  as 
a  routine  plan.  If  the  operation  has  been  severe  and  protracted, 
an  ounce  of  brandy  may  be  given  per  rectum  with  the  warm 
saline  injection. 

During  the  second  day  the  patient  may  take  hot  tea  or 
barley  water  in  small  quantities,  provided  that  such  fluid  does 
not  cause  vomiting.  There  is,  of  course,  no  nourishment  in  tea, 
moreover  it  does  not  suit  many  patients.  Twenty-four  hours 
after  the  operation,  provided  there  is  no  sickness,  teaspoonful 
doses  of  albumen- water  or  of  raw-meat  juice  may  be  given 
every  hour.     The  quantities  are  gradually  increased. 

A  catheter  should  be  passed  when  required.  It  will  not  be 
needed  during  the  first  twenty-four  hours,  and  the  sooner  the 
patient  can  discontinue  its  use  the  better.  The  practice  of 
passing  a  catheter  by  routine  once  in  so  many  hours  is  most 
decidedly  to  be  condenmed.  As  a  rule  very  little  urine  enters 
the  bladder  during  the  first  twenty-four  hours  after  the  opera- 
tion.    Nutrient   enemata    are   not   needed   except   in    unusual 
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cases  attended  with  persistent  vomiting  or  after  operations  on 
the  stomach. 

In  a  case  that  is  doing  well  the  diet  from  the  third  to  the 
fourth  day  may  consist  of  tea  and  toast,  peptonised  milk,  malted 
foods,  etc.  Meat  extracts  and  meat  jellies  of  all  kinds  are  to  be 
avoided.  Milk  is  not  usually  well  borne,  and  leads  to  the  forma- 
tion of  scybala,  while  indiscreet  perseverance  in  a  slop  diet 
often  causes  nausea  and  flatulence.  What  food  is  given  should 
be  given  often  and  in  small  quantities.  A  little  fish  may  be 
given  on  the  fourth  day,  and  meat  on  the  seventh.  Throughout 
the  progress  of  an  abdominal  case  patent  foods  are  as  much  to 
be  avoided  as  patent  medicines. 

The  bowels  may  possibly  act  spontaneously.  As  a  rule, 
however,  they  do  not.  In  such  circumstance  an  aperient 
followed  by  an  enema  should  be  administered  on  the  third  or 
fourth  day. 

The  aperient  selected  should  be  that  which  the  patient  is 
accustomed  to  take.  Castor-oil  is  much  to  be  commended. 
The  enema  is  most  important  for  the  purpose  of  clearing  out 
the  lower  bowel.  It  may  be  repeated  if  there  be  any  evidence 
that  the  rectum  is  not  well  emptied.  The  injection  need  not 
be  copious  ;  and  in  cases  where  extensive  pelvic  adhesions  have 
been  dealt  with,  even  small  enemata  often  cause  distress. 

Flatulence  or  distension  of  the  belly  is  frequently  com- 
plained of  at  an  early  period  after  the  operation. 

It  may  to  some  extent  be  relieved  by  the  use  of  the 
"  rectum  tube."  This  consists  in  the  vaginal  pipe  of  an  ordinary* 
Higginson's  syringe,  or  a  large  soft  rubber  catheter.  The  tube 
is  passed  about  two  or  three  inches  into  the  rectum,  and  may 
be  left  there  for  ten  or  fifteen  minutes,  or  so  long  as  it  appears 
to  afford  the  patient  relief.  A  small  receiver  must  be  placed 
imder  the  free  end  of  the  tube,  to  receive  any  particles  of  faecal 
matter  that  may  escape. 

In  these  cases  of  flatulent  distension  minute  doses  of  a 
carminative,  notably  of  one  of  the  aromatic  oils,  often  have  a 
very  excellent  effect,  and  the  same  may  be  said  in  a  lesser 
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degree  of  sal-volatile  and  spirits  of  cMoroform.  A  hypodermic 
injection  of  strychnine  (^f^  grain)  is  sometimes  useful  in  over- 
coming intestinal  distension.  But  probably  the  simplest  and 
most  efficacious  measure  is  to  turn  the  patient  on  the  side  for 
a  time.  This  can  often  be  done  with  safety,  and  a£fords  reUef 
to  the  backache  so  frequently  complained  of.  A  soft  rubber 
tube  may  be  introduced  per  recium,  and  left  for  a  time,  as  it 
favours  the  escape  of  flatus.  "  One  of  the  best  signs  of  re- 
covery from  shock  is  the  power  of  expelling  flatus  voluntarily, 
and  where  this  has  been  gained,  cases  practically  always  do 
well "  (James  Swain). 

Now  and  then  it  will  be  found  that  about  or  before  the 
seventh  day  after  the  operation — often  about  the  fourth  or 
fifth — ^the  abdomen  is  distended,  the  tongue  is  coated  and  foul, 
the  belly  is  tender,  and  complaint  is  made  of  the  tightness 
of  the  binder,  while  there  may  be  a  little  vomiting  or  nausea. 
The  temperature  remains  normal,  the  respiration  unaffected, 
the  complexion  unaltered,  and  the  pulse  and  general  condition 
good.  The  symptoms  in  such  a  case  may  depend  upon  the 
fact  that  the  bowels  had  not  been  well  evacuated  before  the 
operation,  or  the  intestine  may  have  been  paralysed  by  too 
much  opium,  or  the  diet  since  the  operation  may  have  been 
such  as  to  lead  to  tympanitic  distension.  The  lavish  use  of 
meat  extracts  or  concentrated  meat  preparations  is  very  apt 
to  be  followed  by  great  distension  due  to  decomposition. 
The-  patient  who  presents  these  symptoms  is  often  greatly 
relieved  by  a  saline  or  other  aperient.  The  bowel  is  well  cleared 
out,*  and  the  sickness,  the  pain,  and  the  distension  vanish. 

The  best  aperient  is  probably  a  small  dose  of  calomel  (two 
to  five  grains),  followed  by  one  or  two  drachms  of  sulphate  of 
soda,  given  every  hour  until  the  bowels  act.  But  when  it  is 
inadvisable  to  give  aperients  by  the  mouth — and  this  is  true 
of  many  cases  of  abdominal  section — turpentine  enemata  are 
most  valuable.  They  should  consist  of  an  ounce  of  turpentine 
thorouglily  mixed  with  a  pint  of  soap  and  water,  and  should 
be  given  as  hot  as  is  convenient  (about  100^  F.). 
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It  is  possible  that  cases  of  this  character,  relieved  in  the 
manner  indicated,  have  been  described  as  examples  of  acute 
peritonitis  treated  by  saline  aperients.  Nor  is  it  doubtful 
that  a  certain  degree  of  peritonitis  occurs  in  many  cases 
which  recover  after  abdominal  operations — cholecystotomy. 
intestinal  resection,  ovariotomy,,  for  example.  Flatulent 
distension  and  abdominal  pain  or  discomfort  (with  or  with- 
out vomiting)  may  be  the  only  signs  of  such  mild  peri- 
tonitis. It  should  be  noted  that  such  symptoms  usually  occur 
within  two  or  three  days  of  the  operation,  whilst  those  due 
to  mechanical  obstruction  by  adhesions  or  bands  come  on  much 
later  as  a  rule. 

Thrombosis  of  the  veins  of  the  lower  limb  leading  to  phleg- 
masia is  sometimes  met  with  after  abdominal  section,  but 
especially  after  ovariotomy.  It  is  most  apt  to  occur  in  patient- 
who  are  allowed  to  stand  or  walk  too  soon.  It  should  be  treated 
in  the  usual  manner. 

Mr.  Paget  has  collected  no  less  than  loi  cases  of  parotiti^^ 
consequent  upon  disease  or  injury  of  the  abdomen  or  pelvis. 
This  complication  is  rare  after  abdominal  operations.  The 
trouble  appears  to  be  non-pyaemic,  and  very  commonly  ends  in 
suppuration.  It  is  possibly  due  to  infection  from  the  mouth 
along  Steno's  duct. 

After-treatment  of  the  Wound. — The  dressing  may  be 
removed  on  the  fourth  day.  The  wound  should  be  kept  drv*. 
It  requires  no  washing,  nor  need  it  be  touched  with  anything 
moist.  The  gauze  is  removed  with  sterilised  forceps,  and  a  fresh 
dressing  applied. 

The  binder  and  thigh  pieces  are  once  more  adjusted. 

The  sutures  should,  as  a  rule,  be  left  in  for  ten,  twelve,  or 
even  fifteen  days.  In  other  words,  a  firm  scar  should  havr 
time  to  form  before  they  are  removed.  The  retention  of  tht 
stitches  will  enable  the  operator  to  dispense  with  the  subsequent 
use  of  strapping. 

Throughout  the  whole  period  of  convalescence  the  binder 
should  be  retained,  and  be  always  carefully  applied. 


CHAP.  I]  ABDOMINAL    SECTION  123 

Between  the  third  and  the  fourth  week  the  patient  may 
be  allowed  to  get  up. 

Such  are  the  times  which  may  be  observed  in  an  ordinary 
case  of  average  severity.  In  a  small  proportion  of  instances 
it  is  well  that  the  patient  should  remain  in  bed  one  month, 
whereas  in  the  simplest  exploratory  operations  the  patient 
may  be  allowed  up  on  the  eighteenth  day,  or  even  before. 
Some  surgeons  will  allow  a  woman  convalescent  from  ovari- 
otomy to  leave  the  hospital  on  the  eighteenth  day.  It  is  well, 
probably,  to  err  in  the  direction  of  encouraging  a  long  period 
of  rest  after  these  operations.  Some  complications,  notably 
that  of  phlegmasia,  appear  to  be  encouraged  by  too  early 
movement. 

In  a  few  cases,  before  the  patient  leaves  the  surgeon's  care, 
an  abdominal  belt  should  be  ordered.  This  should  be  largely 
composed  of  elastic,  and  may  be  worn  from  three  to  six  months. 
After  the  simplest  procedures  a  flannel  binder  is  all  that  is 
necessary  ;  but  in  cases  of  pendulous  abdomen,  and  in  instances 
where  the  healing  of  the  wound  has  been  imperfect  or  interrupted, 
or  a  very  large  tumour  has  been  removed,  a  well-made  and 
very  carefully-fitted  belt  is  required. 

The  primary  object  of  a  belt  in  these  cases  is  to  assist  the 
cicatrix  in  resisting  the  weight  of  the  viscera  and  the  passive 
pressure  from  within.  It  must  be  remembered  that  the  abdo- 
minal wall  is  made  up  of  muscular  and  aponeurotic  tissues.  It 
is  required  that  these  tissues  should  not  be  weakened.  Like 
tissues  elsewhere,  they  atrophy  from  disuse,  and  are  rendered 
strong  by  exercise.  The  very  elaborate,  rigid,  and  heavy  belts 
which  are  sometimes  worn  after  abdominal  section,  especially 
after  ovariotomy,  may  possibly  do  harm  by  taking  upon  them- 
selves too  much  of  the  function  of  the  muscles  and  aponeuroses. 
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CHAPTER    II 

OPERATIONS    ON    THE    LIVER,    GALL 

AND    BILIARY    DUCTS 

I. — Operations  on  the  Liver 

Anatomical  Points.— The  liver  is  moulded  to  the  arch  of  the 
diaphragm.  Its  convex  surface  is  protected  on  the  right  side 
by  the  ribs,  from  the  seventh  to  the  eleventh  inclusive,  and 
in  front  by  the  xiphoid  cartilage  and  the  costal  cartilages,  from 
the  sixth  to  the  ninth  inclusive,  the  diaphragm  being  interposed. 

The  liver  extends  to  the  left  about  one  and  a  half  to  two 
inches  beyond  the  left  margin  of  the  sternum.  In  the  middle 
line  the  liver  lies  close  beneath  the  skin,  in  front  of  the  stomach, 
and  reaches  about  half  way  between  the  xiphoid  cartilage  and 
the  navel. 

The  lower  edge,  as  it  crosses  the  subcostal  angle,  is  repre- 
sented by  a  line  drawn  from  the  ninth  right  to  the  eighth  left 
costal  cartilage  (Quain).  In  the  erect  posture  the  lower  edge 
on  the  right  side  is  about  half  or  quarter  of  an  inch  below  the 
margins  of  the  costal  cartilages.  In  the  recumbent  position  the 
liver  ascends  about  an  inch,  and  is  entirely  covered  by  the 
costa,  except  at  the  subcostal  angle.  It  descends  also  on  ex- 
piration, and  ascends  on  inspiration ;  and  this  disp)osition  to 
movement  must  be  allowed  for  when  it  becomes  necessary  to 
stitch  a  wound  in  the  liver  to  the  parietes. 

"  The  extent  of  the  liver  upwards,  if  traced  on  the  surfacr 

of  the  body,  is  indicated  by  a  line  crossing  the  mesostemmn 

close  to  its  lower  end,  and  rising  on  the  right  side  to  the  level 

of  the  fifth  chondro-stemal  articulation,  and  on  the  left  to  that 

of  the  sixth  "  (Quain). 
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The  right  lung  lies  in  front  of  the  liver,  as  far  down  as  the 
upper  border  of  the  sixth  rib,  in  the  nipple  line,  and  the  heart 


NOBMAL  ADULT  SUBJECT.      (FrOI 
Note  ipecially  Ihe  relations  of  Ihe  gall-bladder,  and  the  hidden  situation  or  the  hepatic  and 
splenic  Bniires  of  Ihe  colon. 

as  far  down  as  the  fifth  interspace  on  the  left    side.      {See 
Fig-  37) 

Behind,  the  liver  comes  to  the  surface  below  the  right  lung 


126  ABDOMINAL    OPERATIONS  [part  ii 

at  a  part  corresponding,  both  in  position  and  width,  to  the 
tenth  and  eleventh  dorsal  vertebrae.  On  the  extreme  right  the 
liver  descends  to  the  level  of  the  second  lumbar  spine  (Fig.  37). 


Id,   33.— SECTION    MADE    OBLKjUELV    IKlU'NWARnS    IN  A  SUBJECT    WITH    NEPHRO-    AND 

BEND  OK  THE  liiLE  DUCTS.     (From  a  dissection  by  Dr.  Keith  in  llie  London  H(.ip>:[i 
Musuum.) 

L.  I.ivcr;  A.  .\orta  slit  open  ;  c,  G.ili-blailder :  I,  liuic  Irone;  D,  Duwlenum  :  4.    tourih 


It  is  needless  to  say  that  the  relations  of  the  viscus  mav 
be  greatly  altered  by  diseased  conditions,  especially  by  such  as 
are  attended  with  enlargement  of  the  organ,  or  the  development 

of  abscesses  or  tumours  within  its  substance. 
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The  gall-bladder,  when  moderately  distended,  is  pear-shaped, 

and  measures  about  10  cm.  in  length  and  3  cm,  in  width  at  its 

fundus. 

The  fundus  touches  the  abdominal  wall  below  the  free  end 

of  the  cartilage  of  the  tenth  right 

rib,   and  near  the  outer  border  of 

the  right  rectus  muscle. 

A    distended    gall-bladder    may 

project  downwards  to  a  remarkable 

extent,   and   its  fundus    may   then 

form  a  tumour  which  appears  to  be 

wholly  separate  from  the  liver.      It 

is  often  seen  as  low  as  the  umbilicus 

(Fig.  39),  and  it  has  been  met  with 

down    in   the   pelvis,  so  as  to    be 

mistaken  for  an  ovarian  cyst.     It 

has  even  been  met  with  in  a  femoral 

hernia.     On  the  other  hand,  a  thick 

shrunken    gall-bladder    may  lie   far 

back  under  cover  of  the  liver,  when 

its     identification      from     adherent 

structures  (especially  omentum)  is  ^"^\^[ 
of  considerable  difficulty.  The  lar-  ^** 
gest  gall-bladder  we  have  met  with 
{the  size  of  a  man's  fore-arm  and  packed  with  calculi)  lay 
across  the  right  hypochondriac  region,  so  that  its  fundus  was 
in  the  loin.  When  exposed  it  resembled  in  appearance  an 
enormous  Meckel's  diverticulum.  Such  a  position,  however,  is 
very  rare.  Not  infrequently,  as  the  gall-bladder  becomes  dis- 
tended and  descends,  a  tongue-like  process  of  liver  is  also  drawn 
out  in  front  of  it ;  this  is  known  as  Riedel's  or  the  lingual  lobe. 
The  fibrous  coat  of  the  gall-bladder  is  thin,  but  is  remark- 
ably firm  and  tough. 

The  cystic  duct  is  about  one  inch  in  length,  and  turns  a 
little  towards  the  left.  It  joins  the  hepatic  duct  at  an  acute 
ungle.     The  common  bile  duct  measures   about   three   inches 
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(Fig.  40).  It  descends  in  the  lesser  omentum  in  front  of  the 
portal  vein,  and  to  the  right  of  the  hepatic  artery  and  its  gastro- 
duodenal  branch.     It  enters  the  right  pancreatico-gastric  fold 

behind  the  first  part  of  the  duodenum, 
and  is  crossed  by  the  pancreatico-duodenal 
artery  as  it  approaches  and  pierces  the 
second  part  of  the  duodenum  about  it$ 
middle. 

Operations. — ^The    following   operations 
will  be  described  in  the  present  chapter  :— 
Operations  on  hydatids  of  the  liver. 
Operations  on  hepatic  abscess. 
Hepatotomy. 
Cholecystotomy. 
Cholecystectomy. 
Choledochotomy. 
Cholec5rstenterostomy. 

OPERATIONS   ON   HYDATIDS  OF  THE 

LIVER 

The  pathology  of  the  cyst-wall  in  a  casf 
of  hydatid  disease,  whether  of  the  liver 
limg,  or  other  organ,  should  be  clearly 
imderstood,  as  proper  surgical  treatmeni 
depends  upon  this  knowledge.  The  true 
hydatid  membrane  or  endocyst  is  lami- 
nated, non-vascular,  and  from  its  inner  surface  are  developed 
the  brood  capsules  or  daughter-cysts  (Fig.  41).  In  excep- 
tional cases  the  latter  are  not  formed,  and  the  term  acephaloc>>t 
is  then  employed ;  but  the  hydatid  membrane  or  wall  in  tht 
case  has  all  the  other  features  of  the  more  common  proliferating 
cyst.  The  endocyst  in  the  normal  condition — i.e,  when  net 
inflamed  or  degenerated — adheres  but  slightly  to  the  ectoc}^^ 
which  is  a  layer  of  fibrous  tissue  surrounding  the  true  hydatid 
membrane.  The  surgeon's  aim  in  dealing  with  a  hydatid  c\^ 
should  therefore  be — 


FIG.  40.— NORMAL  GALL- 
BLADDER AND  BILE 
DUCTS. 

a  h.  Gall-bladder ;  c  d. 
Cystic  duct ;  e  /,  He- 
patic duct ;  g,  Coramon 
bile  duct ;  h.  Ampulla 
at  duodenal  orifice  into 
which  opens  the  pan- 
creatic duct,  i. 
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1.  To  expose  the  ectocyst  and,  by  incision  if  necessary, 

to  fix  it  to  the  parietes  by  sutures. 

2.  After  incision  of  the  ectocyst  to  detach  the  endocyst, 

and  if  possible  to  remove  it  entire  with  the  daughter- 
cysts. 

3.  If,  as  often  occurs,  the  endocyst  breaks  during  the 

operation,  or  has  already  become  inflamed  or  de- 
generated, the  surgeon  should  remove  by  irrigation, 
etc.,  all  the  fragments  of  membrane  and  cysts  that 
he  can  get  away. 

4.  If  the  entire  hydatid  membrane  has  been  extracted, 

and  especially  if  the  case  is  one  of  acephalocyst, 
nothing  further  remains  to  be  done  than  to  insert 
a  drain,  and  to  observe  rigid  asepsis  in  the  few 
dressings  that  will  be  required  before  the  cavity 
closes  up. 

5.  If,  on  the  other  hand,  owing  to  previous  suppuration, 

etc.,  it  is  impossible  to  remove  the  entire  cyst,  and 

daughter-cysts  remain,  the  operator  should  provide 

for  free  drainage.    Daily  irrigation  with  sterile  warm 

water  should  be  practised,  and  any  fragments  or 

cysts  that  present  at  the  aperture  should  be  assisted 

to  make  their  exit. 

It  will  be  noted  that  the  essential  thing  during  the  operation 

is  to  remove  the  endocyst.    The  fibrous  layer  outside  this  is 

quite  harmless,  and  a  futile  attempt  to  dissect  it  out  from  such 

a  vascular  organ  as  the  liver  would  certainly  be  attended  by 

dangerous  haemorrhage.    The  fingers  or  a  broad  sponge-holder 

serve  best  for  grasping  the  membrane,  which  can  often  be  thus 

twisted  or  folded  on  itself  so  as  to  facilitate  its  removal. 

The  treatment  outlined  above  is,  as  a  rule,  the  only  satis- 
factory one  for  hydatid  disease,  whether  of  liver,  lung,  or  other 
viscus. 

It  is  of  interest  to  note  that  occasionally  a  hydatid  cyst 
projects  from  the  liver,  to  which  it  is  only  joined  by  a  narrow 
pedicle.     This  is  shown  in  Fig.  41,  and  we  have  operated  on 
J 
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another  similar  case.  Here,  of  course,  the  surgeon  has  a  ^'en- 
easy  task :  the  whole  cyst  is  excised  by  division  of  the  jjedide, 
care  being  taken  to  stop  all  haemorrhage  afterwards  by  pressure 
and  by  the  insertion  of  one  or  two  deep  catgut  sutures  through 


pii:.  41.— UARiiB 

DAUGHTER -CVSTS    Of    ALL    SfZES    AKE    GBBN   WXTHIH   TUB    PACBHT    UNE.         (Lxinil.! 
Hoipilal  Museum.) 

the  liver  edge.     By  making   a    V  incision    the  liver    can    b** 
neatly  sutured  so  as  to  leave  no  raw  surface. 

Sometimes,  besides  the  main  cyst  operated  on,  there  may  be  a 
number  of  others  dissenunated  through  the  same  or  other  organ?. 
This  occurred  in  one  case  of  hydatid  of  the  lung  operated  on  at  the 
London  Hospital — one  main  cj-st  with  daughter  ones  was  remo\rd 
after  partial  excision  of  ribs,  etc.  The  patient  died,  and  upw-anis 
of  a  hundred  small  cysts  were  found  scattered  through  twth 
lungs. 
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Aspiration  or  galvano-puncture  as  a  curative  measure 
should  not  be  resorted  to.  Even  when  used  for  the  purpose 
of  diagnosis,  aspiration  is  not  without  risk,  unless  the  tumour 
has  already  been  exposed  and  the  surgeon  can  at  once  proceed 
to  removal  of  the  cyst. 

Amongst  the  accidents  that  have  followed  puncture  or 
aspiration  in  cases  of  hydatid  disease  of  the  liver  (real  or  sus- 
pected) the  following  may  be  enumerated  : — 

1.  Fatal  syncope  (many  instances). 

2.  Severe  toxaemia  from  rapid  absorption  of  the  hydatid 

fluid. 

3.  Peritonitis  from  leakage  of  the  cyst,  sometimes  fatal. 

4.  Puncture  of  the  portal  or  other  large  vein  in  the  liver. 

5.  Wound  of  and  leakage  from  the  gall-bladder  into  the 

peritoneal  cavity. 

The  injection  of  bichloride  of  mercury  or  of  iodine  solution 
into  a  hydatid  cyst  of  the  liver  is  dangerous ;  as  a  curative 
measure  it  is  most  uncertain. 

Site  of  the  Operation. — In  the  great  majority  of  cases 
the  cyst  can  be  reached  from  below  the  costal  margin — in  fact, 
it  often  pushes  forward  the  abdominal  wall.  Should  it  mainly 
ascend  beneath  the  diaphragm,  one  or  two  of  the  lower  ribs 
should  be  resected. 

Treatment  by  Incision. — ^The  operation  may  be  performed 
in  one  or  in  two  stages. 

The  first  deliberate  operation  upon  hydatids  of  the  liver  was 
performed  by  Tait  in  1882.  He  demonstrated  the  possibility  and 
also  the  safety  of  the  method  of  operation  in  one  stage. 

The  subject  has  been  very  fully  dealt  with  by  Dr.  W.  Gardner,  of 
Adelaide,  and  others,  in  the  Transactions  of  the  Second  Inter-Colonial 
Medical  Congress  (1889).  The  monograph  on  Hydatid  Disease  by 
Dr.  Thomas  embodies  an  unrivalled  experience,  obtained  in  Australia. 

I.  Operation  by  One  Stage. — This  measure  is  termed  by 
some  hepatotomy.  It  involves  the  opening  of  the  abdominal 
cavity,  the  incision  and  evacuation  of  the  hydatid  cyst,  and 
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the  suturing  together  of  the  margins  of  the  hepatic  and  parietal 
wounds. 

The  skin  having  been  well  cleansed,  an  incision  is  made 
over  the  most  prominent  part  of  the  tumour.  The  wound 
will  probably  be  longitudinal,  i,e.  in  the  long  axis  of  the  body. 
It  should  fall  upon  the  abdominal  part  of  the  swelling — ^that 
is  to  say,  should  the  most  prominent  portion  of  the  tumour 
present  in  an  intercostal  space,  it  should  not  be  incised  there, 
owing  to  the  difficulty  of  ensuring  adequate  drainage  when 
the  fluid  is  evacuated  between  two  ribs. 

The  knife  is  carried  through  the  parietes,  and  an  examining 
finger  is  cautiously  introduced  into  the  abdominal  cavity.  The 
incision  should  at  first  be  only  about  one  inch  and  a  half  in 
length.  It  is  extended  in  whatever  direction  appears  most 
advantageous  after  the  preliminary  digital  examination  has 
been  made. 

The  incision  may  fall  upon  a  spot  where  the  liver  is  already 
adherent  to  the  parietes.  If  so,  it  is  well.  Should  the  digital 
exploration  show  that  the  viscus  is  adherent  to  an  adjacent 
part  of  the  abdominal  wall,  then  the  incision  may  be  carric*d 
in  that  direction  ;  or  another  and  entirely  distinct  incision 
may  be  made  over  the  adherent  area. 

In  the  majority  of  the  uncomplicated  cases  of  hydatids 
there  are  no  adhesions. 

The  liver  is  exposed,  and  the  most  convenient  spot  for 
evacuating  the  cyst  determined  upon.  This  area  is  circum- 
scribed by  gauze  pads  or  Turkey  sponges,  which  are  carefully 
wedged  in  all  round,  so  as  to  prevent  the  escape  of  any  fluid 
into  the  peritoneal  cavity. 

It  will  now  be  convenient  to  introduce  the  largest  needli- 
of  an  aspirator,  and  to  withdraw  enough  of  the  contents  of  tlu- 
cyst  to  remove  all  tension.  The  more  fluid  removed  by  tht 
cannula  the  better,  so  long  as  too  much  time  is  not  expendt^d 
in  the  process. 

The  cyst  is  drawn  as  far  forwards  as  possible,  the  needle 
puncture  is  enlarged  with  a  scalpel,  and  the  left  fore-finger  U 
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at  once  introduced  into  the  opening.  This  digit  serves  to  act 
as  a  plug,  and  at  the  same  time  it  is  a  means  of  hooking  or 
dragging  the  cyst  forwards,  so  as  to  bring  its  opening  well  into 
the  parietal  wound. 

The  margins  of  the  cyst  wound  should  now  be  seized  by 
two  or  more  pressure  forceps,  and  by  means  of  these  the  lips 
of  the  cyst  wound  are  drawn  forwards,  and  are  kept  well  ap- 
proximated to  the  parietes  while  the  main  bulk  of  the  contents 
of  the  cyst  is  escaping.  By  this  means  the  whole  cyst  may 
often  be  evacuated  without  any  fluid  entering  the  peritoneal 
cavity. 

Haemorrhage  from  the  hepatic  incision  may  be  arrested  by 
sponge  pressure,  or  by  pressure  forceps  ;  or,  failing  these,  by 
a  continuous  suture  of  fine  catgut. 

The  cyst  is  now  so  far  empty  that  no  more  fluid  spontane- 
ously escapes.  The  opening  in  the  cyst  is  enlarged  as  far  as 
is  required,  and  its  margins  are  held  by  means  of  additional 
pressure  forceps,  as  one  would  hold  the  mouth  of  a  bag.  The 
finger  is  introduced,  and  the  interior  of  the  cyst  is  examined. 
If  possible,  the  main  endocyst  should  be  removed  entire  by 
gently  detaching  it,  grasping  it  with  sponge-forceps,  and  folding 
it  up  by  a  rotation  of  the  latter.  In  this  way,  aided  by  the 
fingers  of  the  left  hand,  the  cyst  wall  may  be  extracted.  If, 
however,  suppuration  has  occurred,  or  there  are  great  numbers 
of  daughter  cysts,  the  surgeon  will  trust  mainly  to  free  irriga- 
tion and  the  use  of  mounted  sponges.  The  irrigation  should 
be  done  with  sterile  water  at  a  temperature  of  about  100®  F. 
The  whole  of  the  interior  of  the  cyst  should  be  weU  but  gently 
cleared  out. 

The  mistake  should  not  be  made  of  leaving  a  second  cyst 
behind.  In  one  case  it  was  only  a  firm  projection  of  one  side 
of  the  wall  that  led  us  to  discover  another  large  cyst,  which 
was  incised  and  drained  through  the  former. 

The  time  is  now  come  for  uniting  the  margins  of  the  hepatic 
wound  to  the  margins  of  the  parietal  incision. 

The  edges  of  the  cyst  wound  are  still  held  with  forceps, 
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and  into  the  mouth  of  this  wound  a  sponge  is  wedged.  The 
sponges  which  have  been  packed  around  the  operation  area 
are  now  removed,  and  are  carefully  counted,  as  one  or  more 
may  readily  slip  out  of  sight.  The  peritoneal  cavity  is  cleansed 
by  means  of  sponges  in  holders  in  the  usual  way  (page  io6), 
and  to  this  part  of  the  operation  special  attention  must  be 
paid. 

The  margins  of  the  opening  in  the  cyst  are  now  sutured  to 
the  edges  of  the  parietal  wound.  The  stitches  may  be  inter- 
rupted, and  of  silkworm  gut  closely  applied;  or  they  may  be 
continuous  and  of  silk.  Care  must  be  taken  that  peritoneum 
is  brought  in  contact  with  peritoneum.  A  curved  Hagedom's 
needle  will  be  found  useful  in  this  part  of  the  operation.  If 
the  cyst-wall  have  been  firmly  secured,  the  cavity  may  be  further 
evacuated  and  cleared  out  by  means  of  sponges  in  holders  ; 
but  all  such  manipulations  must  be  conducted  with  the  utmost 
gentleness. 

A  large  drainage  tube  is  introduced  and  is  fixed  in  position. 
For  large  cysts  we  use  a  tube  with  a  diameter  of  one  inch.  It 
is  useless  to  attempt  to  drain  a  cavity  which  has  contained 
some  pints  or  quarts  with  a  tube  having  a  lumen  of  one  quarter 
of  an  inch. 

When  subsequent  washing  out  is  certain  to  be  needed,  a 
two-way  tube  is  very  useful.  The  advantage  of  such  a  tube 
over  the  single  one  is  that  fluid  introduced  by  means  of  an  irrigator 
or  syringe  will  not  over-distend  the  cavity. 

The  wound  is  dressed  with  a  large  pad  of  moist  sterile  gauze 
and  wool,  secured  in  place  by  means  of  a  many-tailed  bandage. 

The  after-treatment  consists  of  the  frequent  washing-out 
of  the  cyst  cavity,  and  the  maintenance  of  perfect  asepsis  and 
drainage.  The  fluid  used  for  washing  out  should  have  been 
sterilised  by  boiling  just  previously,  it  should  be  about  the 
body  temperature,  and  no  irritating  antiseptics  should  be  us<*d 
in  solution.  Normal  saline  solution,  or  a  weak  boric  acid 
lotion,  answers  best  in  such  a  case.  A  good  deal  has  been  written 
about  the  treatment  of  these  cysts  without  drainage,  supposing 
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the  contents  have  been  got  away.  Now  and  then  it  may  be 
possible  to  dispense  with  the  tube,  but  a  large  excavation  in 
the  liver  cannot  be  expected  to  close  up  at  once ;  the  process 
must  take  a  week  or  more.  The  drainage  tube,  provided  asepsis 
is  secured  and  forced  irrigation  through  it  is  avoided,  can  only 
be  useful.    The  attempt  to  dispense  with  it  has  often  failed. 

2.  Operation  by  Two  Stagres. — This  operation  aims  at  securing 
adhesion  between  the  parietal  peritoneum  and  the  hepatic 
peritoneum  before  the  cyst  is  opened. 

The  procedure  to  effect  this  end  constitutes  the  first  stage 
of  the  operation.  The  second  stage  is  undertaken  after  an 
interval  of  some  days,  and  is  simply  represented  by  the  incising 
of  the  now  adherent  cyst,  and  the  removal  of  the  endocyst 
and  daughter-cysts,  followed  by  drainage. 

It  is  claimed  for  the  measure  that  it  does  away  with  the 
risks  attending  the  escape  of  blood  or  cyst  fluid  into  the  peri- 
toneal cavity. 

The  operation  in  two  stages  has  been  strongly  urged  by 
Volkmann,  and  is  often  known  by  his  name. 

The  parietal  incision  is  made,  and  the  parietal  peritoneum 
opened.  The  cut  edges  of  this  part  of  the  serous  membrane 
may  then  be  attached  by  a  few  points  of  suture  to  the  margins 
of  the  parietal  wound.  A  dressing  of  gauze  is  then  applied, 
so  firmly  as  to  keep  the  abdominal  wall  as  far  as  possible  in 
contact  with  the  liver. 

It  is,  however,  much  better  to  secure  the  peritoneal  covering 
of  the  liver  to  the  parietal  peritoneum  by  suture  points  of  fine 
catgut.  These  are  passed  by  means  of  a  fuU-curved  needle. 
Mr.  Godlee  advises  that  they  be  passed  pretty  deeply  into  the 
substance  of  the  liver,  and  that  the  stitches  be  in  a  double  row 
(Fig.  42,  page  139). 

The  cyst  is  incised  at  the  end  of  three,  four,  or  seven  days, 
no  anaesthetic  being,  as  a  rule,  required. 

Should  it  be  found,  on  examination,  that  stitches  will  not 
hold,  two  courses  are  open  to  the  surgeon.  In  the  first  place 
he  may  pass  a  stitch  on  each  side  through  the  peritoneum  and 
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muscle  only,  and  keep  the  sides  of  the  incision  apart  by  a  tampon 
of  sterilised  gauze. 

If  adhesions  are  secured,  the  cyst  is  opened  later ;  but  if 
no  adhesions  form,  then  the  following  method  may  be  adopted  :— 
The  cyst  having  been  exposed,  and  the  abdominal  walls  pressed 
against  it  by  means  of  a  circle  of  sponges,  the  op)erator— who 
must  be  rapid  in  his  movements — ^plunges  in  his  knife,  and 
cuts  downwards  sufl&ciently  to  enable  two  fingers  of  his  left 
hand  to  be  introduced.  He  then,  by  the  side  of  his  fingers, 
inserts  four  cardinal  stitches,  and  ties  them.  The  remaining 
steps  of  the  operation  are  similar  to  those  already  described. 

Observations  and  Comments  upon  the  Two  Hethods.- 
Hydatid  cysts  of  the  liver  have  been  successfully  evacuated 
through  the  pleural  cavity.  In  fact,  if  left  too  long,  they  fre- 
quently burst  into  the  bronchi  or  pleurae.  This  is  a  dangerous 
and  troublesome  complication,  and  whenever  possible  a  hydatid 
cyst  of  the  liver  should  be  opened  from  its  abdominal  aspect 
before  it  has  invaded  the  chest. 

However,  if  the  cyst  bulges  upwards  into  the  thorax  it  wU 
usually  be  found  best  to  excise  subperiosteally  two  or  thrrt 
inches  of  the  ribs  immediately  over  the  greatest  projection. 
The  two  surfaces  of  the  pleural  cavity  should  be  stitched  to- 
gether if  possible  before  incising  the  diaphragm  or  cyst  wall 
The  diaphragm  itself  may  be  much  thinned  or  perforated  by 
the  cyst  wall,  and  it  is  then  by  no  means  easy  to  recognise. 

(For  an  account  of  the  removal  of  hydatid  cysts  en  masse, 
see  page  130.) 

Of  the  two  methods  above  described,  the  direct  method  by 
one  stage  is  without  question  the  more  satisfactory,  and  carriis 
with  it  no  particular  or  unnecessary  risk.  In  other  words. 
it  has  not  been  shown  that  the  precaution  which  is  charaf- 
teristic  of  the  method  by  two  stages  is  well  founded.  The  nsk 
attending  the  escape  of  hydatid  fluid  into  the  peritoneal  cavity 
has  been  much  exaggerated. 

This  latter  method  somewhat  narrows  the  area  of  the  sur- 
geon's movements ;    when  no  sutures  are  applied,  the  extent 
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and  the  stability  of  the  adhesions  are  subject  to  variation,  and 
those  which  are  formed  may  not  suffice  to  shut  off  completely 
the  peritoneal  cavity.  The  surgeon  is  acting  a  little  in  the 
dark.  The  attachment  of  the  cyst  wall  to  the  parietes  is  not 
at  once  so  firm  as  that  which  is  secured  by  sutures,  and  the 
complete  clearing-out  of  the  contents  of  the  cyst  cannot  be  so 
safely  effected.  Above  all,  much'  time  is  lost.  This  may  be 
a  matter  of  little  moment  in  the  case  of  a  hydatid  C3rst,  but  it 
may  be  of  paramoimt  importance  in  the  case  of  a  hepatic 
abscess. 

There  is  another  grave  objection  to  the  two-stage  method. 
If,  as  suggested,  the  incision  of  the  cyst  is  made  without  giving 
a  second  anaesthetic,  the  procedure  is  an  alarming  and  perhaps 
painful  one  to  the  patient.  The  necessary  manipulations  in 
clearing  out  the  cyst,  etc.,  are  much  better  done  under  com- 
plete anaesthesia. 

If  care  be  taken  during  the  one-stage  operation,  the  risk  of 
the  escape  of  septic  fluid  into  the  peritoneal  cavity  is  reduced 
to  a  minimum ;  and  it  must  be  distinctly  understood  that 
that  risk  is  not  done  away  with  entirely  in  what  is  known  as 
Volkmann's  operation,  especially  when  the  second  stage  is 
carried  out  at  so  early  a  period  as  the  third  or  fourth  day,  and 
no  sutures  are  employed. 

The  direct  operation  by  one  stage  may  claim  to  be  the  more 
thorough  and  the  more  satisfactory,  and  to  effect  with  more 
completeness  the  object  the  surgeon  has  in  view. 

It  does  not  appear  that  these  advantages  are  discounted  by 
any  unusual  or  special  risks. 

OPERATIONS  ON   HEPATIC  ABSCESS 

What  has  been  said  about  the  treatment  of  hydatids  of 
the  liver  may  be  said  of  hepatic  abscess. 

It  should  be  noted  that  multiple  small  abscesses  scattered 
through  the  liver  (from  pyle-phlebitis)  are  not  worth  operating 
on.  It  is  only  when  one  or  two  abscesses  are  present  that  cure 
can  be  expected  from  the  surgeon's  intervention.    This  should 


138  ABDOMINAL    OPERATIONS  [part  n 

take  place  as  soon  as  ever  a  probable  diagnosis  can  be  made. 
An  exploratory  incision  with  puncture  by  an  aspirating  needle 
into  the  liver  is  not  very  dangerous,  whereas  an  abscess,  if  left 
too  long,  may  destroy  almost  the  whole  liver  and  render  the 
prospect  hopeless.  Of  this  we  have  seen  several  instances. 
The  abscess  may  be  opened  in  three  ways  : — 

1.  By  Direct  Incision,  when  the  abscess  is  "pointing," 
and  when  from  the  local  tenderness,  redness,  and  oedema  it 
is  evident  that  adhesions  exist,  and  that  the  pus  is  close  under 
the  skin.     This  measure  needs  no  further  comment. 

2.  By  Incision  and  Drainagre  carried  out  at  One  Sittingr. 
— The  method  observed  is  precisely  similar  in  all  points 
to  that  already  described  in  connection  with  hydatid  cysts 
(page  131).  If  care  be  taken,  and  if  the  operation  be  conducted 
upon  the  lines  laid  down,  there  is  little  danger  of  any  pus  finding 
its  way  into  the  peritoneal  cavity. 

It  is  best  to  approach  an  hepatic  abscess  through  the  abdo- 
minal wall  when  practicable.  The  abscess  is  usually  situated 
in  the  right  lobe,  and  may  bulge  into  the  thorax  or  the  lower 
intercostal  spaces.  Should  the  operator  decide  to  evacuate  it 
through  the  chest  wall,  two  inches  of  one  or  two  lower  rib> 
should  be  incised,  keeping  as  far  back  as  is  convenient.  T\w 
pleural  cavity  will  very  likely  not  be  opened,  either  from  its 
not  reaching  so  low,  or  from  inflammatory  adhesions  having 
obliterated  it.  If,  however,  the  incision  is  found  to  be  a 
healthy  pleural  cavity,  the  entrance  of  air  can  largely  be  pre- 
vented by  a  few  deep  sutures  through  diaphragm  and  outer 
layer  of  pleura  which  circumscribe  the  area  through  whicl. 
drainage  is  to  be  carried  out. 

After  the  abscess  has  been  evacuated,  a  gentle  examination 
of  its  interior  may  be  made,  to  ascertain  if  another  abscess  or 
cyst  exists.  The  abcess  cavity  should  be  cleared  out  by  meani^ 
of  a  soft  sponge  in  a  holder.  The  manipulation  must  bt^ 
gentle,  as  the  abscess  wall  is  readily  damaged,  and  bleeding 
ensues. 

The  after-treatment  of  the  case  is  the  same,  the  main  point< 


CHAP.   Il] 


HEPATIC    ABSCESS 


139 


being  free  drainage,   frequent  and  free  flushings-out  with  the 
irrigator,  and  the  use  of  antiseptic  measures  throughout. 

For  the  purpose  of  irrigation  a  double  or  two-way  rubber 
tube  is  the  most  suitable.      It  should  be  noted  that  some  liver 
abscesses,  especially  the  "  tropical  "  ones  due  to  the  Amaha 
coli,  contain  pus  which  is  practically  free  from  bacteria.     In 
such  cases  irrigation  is  hardly  necessary, 
and  the  abscess  may  be  drained  by  a 
single  long  tube,  the  end  of  which  is 
placed  in  a  bottle  containing  some  anti- 
septic lotion.    A  syphon  action  can  thus 
be  established ;  at  the  same  time  the 
dressings  next  the  wound  are  kept  dry. 

3.  By  tnclston  and  Drainage  car- 
ried out  in  Two  Stages.— The  pro- 
ceeding employed  is  precisely  iden- 
tical with  that  already  described  in 
the  account  of  hydatids  of  the  liver 
{page  135).  The  best  method  is  that 
employed  by  Mr.  Godlee.  This  will 
be  understood  by  reference  to  Fig. 
42.  A  double  row  of  sutures  is 
passed  through  the  rectus  sheath  and 
peritoneum  on  the  one  hand,  and  the 
subjacent  hver  capsule  and  tissue  on 
the  other.  The  outer  row  should  be 
interrupted  sutures,  the  inner  con- 
tinuous. 

It  has  been  pointed  out  that  in  dealing  with  the  parasitic 
cyst,  this  method  in  two  stages  has  no  very  great  advantages. 
The  same  observations  may  apply  to  the  case  of  hepatic  abscess. 

In  addition  to  such  objections  as  have  been  already  formu- 
lated, the  following  may  be  noted  : — 

The  adhesions  which  form,  when  no  sutures  are  employed, 
may  be  insignificant,  and  may  cover  but  a  very  small  area. 
When  the  incision  is  made,  that  area  may  be  easily  transgressed. 
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Such  adhesions  cannot  be  firm  until  many  days  have  elapsed, 
and  this  delay  may  prove  a  serious  matter  in  the  case  of  ai) 
abscess  which  is  rapidly  approaching  the  surface.  Moreover, 
after  adhesions  have  been  secured,  the  abscess  may  show  sign? 
of  pointing  at  another  spot  distant  from  the  intended  site  of 
the  incision.  If  Mr.  Godlee's  method  be  adopted,  these  ob- 
jections cease  for  the  most  part  to  hold  good.  Mr.  Godlee 
has  shown  that  if  the  sutures  are  introduced  in  the  manner 
described,  the  abscess  may  be  at  once  opened,  and  all  delay 
thus  avoided. 

Observations  and  Comment.— The  method  by  free  incision 
at  one  sitting  offers  undoubtedly  the  best  means  of  dealing  with 
hepatic  abscess.  Attempts  to  open  the  abscess  by  means  ol 
the  actual  cautery  are  to  be  condemned.  The  aspirator  is  only 
of  use  as  an  aid  to  diagnosis,  and  as  a  palliative  means.  Its 
employment  has  frequently  compromised  the  success  of  a  sub- 
sequent operation  by  free  incision.  There  is  nothing  to  recom- 
mend the  common  plan  of  tapping  the  abscess  with  a  trocar, 
and  of  draining  it  through  the  cannula,  or  through  a  drainage 
tube  introduced  through  the  cannula,  and  left  in  place  of  the 
latter. 

The  drainage  thus  secured  is  very  inefficient,  pus  may  leak 
out  into  the  peritoneal  cavity,  the  surgeon  makes  the  thni>t 
with  the  trocar  in  the  dark,  and  important  structures  may  bi 
punctured ;  the  cannula  may  slip,  and  the  measure  would  not 
meet  a  case  where  multiple  abscesses  exist.  This  apparently 
slight  operation  is — ^like  most  timid,  speculative,  and  meddlt^ 
some  half-measures — much  more  dangerous  than  the  compktc 
operation.  It  must  be  allowed,  however,  that  this  metht-Hl 
has  been  advocated  by  Sir  Patrick  Manson  and  Mr.  Cantlic. 
both  of  whom  are  authorities  on  tropical  diseases. 

A  valuable  series  of  lectures  on  hepatic  abscess,  publishr-c 
by  Mr.  Godlee  in  the  British  Medical  Journal  for  January*. 
1890,  should  be  consulted  by  those  who  are  interested  in  th> 
branch  of  surgery.  To  the  following  points  in  these  lecturt- 
especial  attention  may  be  directed  : — 
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Mr.  Godlee  demonstrates  by  means  of  an  illustrative  case 
that  even  when  an  abscess  is  actually  "  almost  pointing,"  it 
is  impossible  to  be  certain  that  the  liver  will  be  found  to  be 
adherent.     In  the  case  quoted  there  were  no  adhesions. 

Several  of  the  cases  illustrate  the  evacuation  of  the  abscess 
through  the  chest  wall.  It  is  lu'ged  that  in  these  cases  the  in- 
cision should  be  made  below  the  normal  limit  of  the  pleura  ; 
but  that  if  by  chance  either  pleura  or  peritoneum  be  opened, 
the  opening  must  be  closed  with  a  double  row  of  stitches  before 
the  liver  is  incised. 

In  one  illustrative  case  an  exploring  needle  had  revealed 
the  presence  of  deep-seated  pus  in  the  chest.  An  incision  was 
made  over  the  ninth  interspace  and  a  portion  of  the  ninth  rib 
was  removed.  The  diaphragm  was  then  stitched  with  some 
difficulty  to  the  costal  pleura,  and  the  abscess  was  opened  by 
cutting  through  the  attached  diaphragm.  The  patient  made 
a  good  recovery. 

In  another  case,  in  which  the  abscess  was  opened  through 
the  seventh  intercostal  space,  profuse  haemorrhage  occurred. 

In  a  third  case,  in  which  an  incision  was  made  into  the 
abscess  through  the  seventh  or  eighth  space  at  the  lower  part 
of  the  axilla,  "  terrific  haemorrhage  "  attended  the  enlargement 
of  the  opening  into  the  abscess. 

PARTIAL  EXCISION   OF  THE  LIVER   (HEPATOTOMY) 

In  cases  of  lacerated  wound  of  the  liver  a  portion  of  the 
viscus  has  been  sometimes  excised  with  success,  and  occasion- 
ally a  new  growth  (adenoma,  cystic  adenoma,  or  cancer)  is  so 
localised  that  its  excision  is  justifiable.  Mr.  Mayo  Robson 
has  recorded  several  cases  in  which  a  malignant  growth  of  the 
liver  (sometimes  including  the  gall-gladder)  has  been  removed. 
Mr.  W.  W.  Keen  {Boston  Med,  and  Surg.  Journ.,  April  28th,  1892) 
has  collected  twenty  cases  of  partial  hepatectomy,  several  of 
them  represented  by  examples  of  gumma,  hydatid  cyst,  or 
constricted  lobe.  For  neither  of  these  can  excision  be  really  indi- 
cated, as  other  treatment  would  be  safer  and  more  appropriate. 
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The  prognosis  after  excision  of  a  cancerous  portion  of  liver 
is  deplorable  ;  a  few  months'  continuation  of  life  is  aU  that 
can  be  expected,  and  it  is  more  than  doubtful  if  the  operation 
materially  lengthens  it.  Moreover,  the  "  convalescence  "  after 
such  an  operation  is  usually  slow  and  painful,  a  biliary  fistula 
being  probable.  We  strongly  dissuade  against  heroic  operatioib 
of  this  kind,  and  we  regard  the  deliberate  excision  of  hepati' 
gummata  as  both  unwise  and  involving  needless  danger  to  tLi 
patient.  In  more  than  one  case  of  the  kind  the  operation  h^ 
ended  fatally. 

In  any  suitable  case  the  part  excised  should  be  in  the  fom 
of  a  wedge,  with  its  base  at  the  free  border  of  the  liver,  and 
after  checking  the  haemorrhage  the  two  raw  surfaces  should  N 
brought  together  by  catgut  or  kangaroo  tendon  sutures,  which 
take  a  deep  hold  of  the  liver  substance.  Pressure  on  cither 
side  of  the  section  exerted  by  the  assistant,  who  grasps  the  liva 
edge  between  finger  and  thumb,  sponge  pressure  on  the  bleedinc 
surface,  direct  ligature  of  cut  vessels,  and  the  use  of  adrenalin 
solution  applied  on  a  sponge,  are  all  useful  in  checking  tlu 
haemorrhage  before  the  sutures  are  tightened. 

Many  elaborate  methods  of  suturing  the  liver  are  desc^ib<^l 
and  figured  in  Lejar's  **Chirurgie  d'Urgence,"  MoynihanV 
**  Abdominal  Surgery,"  and  elsewhere.  Their  number  an! 
complexity  are  out  of  all  proportion  to  their  practical  utility. 

The  thermo-cautery  and  the  elastic  ligature  have  also  btv^ 
used  in  some  cases,  but  as  both  involve  a  sloughing  surfao* 
in  the  liver,  they  should  be  avoided. 

Dry  sterilised  or  iodoform  gauze  should  be  packed  rouii'- 
the  wound  of  the  liver,  and  ample  provision  allowed  for  drainage 
The  risk  of  ventral  hernia  is  slight  in  this  region. 

The  gauze  should  be  removed  in  two  to  three  days'  tinv 
and  replaced  by  a  smaller  amount  for  drainage  purposes. 

Saline  injections  per  rectum  and  strychnia  should  be  giv<^ 
freely  if  the  operation  has  been  attended  by  much  loss  of  bfe'^ 
In  several  such  operations  haemorrhage  has  been  the  direct  ca^^- 
of  death. 
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II. — Operations  on  the  Gall-bladder  and  the 

Main  Bile  Ducts 

Anatomical  Considerations.— The  gall-bladder,  pyriform  in 
shape,  lies  in  a  shallow  groove  on  the  under  surface  of  the  liver, 
to  which  it  is  fixed  in  part  by  the  peritoneum,  by  cellular  tissue, 
and  by  numerous  small  blood-vessels.  Its  fundus  or  anterior 
end  is  usually  covered  wholly  by  peritoneum,  and  projects 
slightly  at  the  anterior  edge  of  the  liver,  being  situated 
opposite  the  tip  of  the  tenth  right  costal  cartilage  and 
immediately  behind  the  abdominal  wall.  When  distended, 
its  fundus  may  be  found  much  below  this  spot,  to  the 
right  of  the  umbilicus,  or  even  still  lower.  {Compare  Figs.  37 
and  39.) 

When  moderately  full,  the  normal  gall-bladder  holds  some 
50  to  60  granmies  of  fluid,  or  about  two  ounces,  but  is  capable 
of  great  distension.  On  the  other  hand,  as  the  result  of  in- 
flammation it  is  sometimes  met  with  as  an  almost  solid  viscus 
with  a  very  small  cavity. 

The  long  axis  of  the  gall-bladder  is  directed  upwards  and 
backwards ;  in  cases  of  downward  displacement  of  the  liver 
the  direction  may  be  almost  directly  upwards,  and  its  axis  will 
then  form  a  sharp  angle  with  that  of  the  cystic  and  common 
bile  ducts  (see  Fig.  38). 

When  not  displaced,  the  under  surface  of  the  gall-bladder 
rests  on  the  pylorus  or  commencement  of  the  duodenum  and 
the  hepatic  flexure  of  the  colon.  In  one  out  of  every  six  cases 
there  is  a  fold  of  peritoneum  connecting  it  with  the  colon  (the 
cysto-colic  ligament). 

The  neck  or  narrow  end  of  the  gall-bladder  is  somewhat 
sinuous,  curving  from  below  upwards  and  from  right  to  left, 
then  directly  backwards  to  the  commencement  of  the  cystic 
duct.  This  curved  portion,  like  the  greater  part  of  the  gall- 
bladder, is  fixed  to  the  liver  by  peritoneal  folds.  As  seen  in 
Fig.  40,  at  this  point  there  are  several  valvular  folds  of  mucous 
membrane  corresponding  with  depressions  on  the  outer  surface, 
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and  beyond  these  the  actual  conunencement  of  the  cystic  duct 
is  narrowed. 

Hence  calculi  are  apt  to  become  tightly  impacted  at  tliis 
level.  For  the  same  reason — the  tortuosity  of  the  C5rstic  durt 
and  the  presence  in  it  of  valvular  folds — it  is  usually  impKjssiblf 
to  pass  a  probe  or  bougie  along  the  duct  from  the  gall-bladder. 
If,  however,  the  duct  has  become  dilated  and  straightened  from 
backward  pressure,  or  by  the  passage  of  calculi,  this  may  be 
possible. 

The  vesical  neck  is  in  close  contact  with  the  right  branc. 
of  the  portal  vein  and  below  with  the  duodenum.  The  cysti<- 
duct,  which  varies  from  one  to  three  inches  in  length,  passcf 
downwards  in  the  gastro-hepatic  omentum  immediately  in 
front  of  the  portal  trunk,  to  the  right  of  the  hepatic  artery,  bcins 
joined  very  obliquely  by  the  main  hepatic  duct.  The  latter  i- 
somewhat  larger,  thicker,  and  longer  than  the  cystic  durt , 
it  has  no  valvular  folds.  Hence  calculi,  though  frequently 
met  with  loose  in  the  hepatic  duct,  are  rarely  impacted  then- 
The  common  bile  duct,  about  three  inches  in  length,  pas^*- 
obliquely  downwards,  slightly  backwards,  and  to  the  left,  tt 
open  in  common  with  the  pancreatic  duct  into  the  second  pan 
of  the  duodenum.  It  lies  at  first  for  about  one  inch  in  the  gastp> 
hepatic  omentum  just  at  its  free  or  right  border,  and  is  cross<>l 
usually  in  front  by  the  pyloric  and  right  gastro-epiploic  arterit>- 
It  is  in  this  comparatively  free  portion,  increased  perhaps  t> 
drawing  the  first  part  of  the  duodenxmi  downwards,  that  t!i- 
common  bile  duct  is  mainly  accessible  to  the  surgeon.  Throuc' 
an  incision  made  in  its  long  axis,  after  division  of  the  peritoneum, 
over  it,  suitable  forceps  may  be  passed  down  into  the  lower  an*: 
protected  portion  of  the  duct.  The  latter  runs  behind  tb 
duodenum  and  in  a  groove  of  the  pancreas,  and  is  very  closth 
applied  to  both  organs.  Almost  alwa3rs  the  duct  is  detrpH 
imbedded  in  the  substance  of  the  pancreas.  Before  its  narn-»« 
valvular  opening  into  the  duodenum  (which  is  situated  on  ti. 
inner  and  posterior  aspect  of  the  latter  just  where  its  vertuv.! 
or  second  portion  ends)  there  is  a  slight  dilatation  (the  ainpull' 
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of  Vater).  The  opening  is  marked  by  a  papilla  (Fig.  43),  which 
may  be  found  readily  on  opening  the  vertical  part  of  the 
duodenum.  If  a  large  calculus  or  a  number  of  small  ones  have 
lodged  in  the  ampulla,  the  papilla  will  become  more  conspicuous. 
The  main  pancreatic  duct  (humorously  termed  by  German 
writers  the  Wirsungianus)  does  not  always  open  into  the  ampulla 
as  shown  in  Fig.  43.     It  "  not  _ 

infrequently  opens    separately  nk 

from  the  common  bile  duct  " 
(Quain) ;  in  fact,  Biingner  found 

that  the  two  ducts  only  unite     i^^      ^^  fctf 

before  the  papilla  in  i  or  2  per  '  ^* 

cent.,  that  almost  without  ex- 
ception there  are  two  separate 
orifices  on  the  papilla.  The 
point  is  of  some  practical 
importance  in  exploration  of 
either  duct  from  the  duodenum. 

Those  who  have  only  seen  |- 
the  common  bile  duct  in  ana-  ^,0 
tomical  specimens  can  hardly  ** 
realise  the  size  and  thickness  it  (' 
is  capable  of  attaining  owing 
to  long  obstruction.  In  many  cases  it  has  been  found  to  have 
the  diameter  of  the  small  intestine  of  an  adult,  and  in  one 
case  operated  on  by  Mr.  F.  S.  Eve  in  the' London  Hospital, 
the  dilated  duct  would  have  held  one's  hand. 

The  common  bile  duct  in  its  lower  portion  has  occasionally 
been  reached  from  an  incision  in  the  loin,  but  the  ampulla  is 
more  easily  approached  from  in  front  through  an  incision  in 
the  descending  portion  of  the  duodenum. 

From  the  preceding  it  will  have  been  noted  that  both  where 
the  cystic  duct  passes  into  the  gall-bladder,  and  at  the  lower 
end  of  the  common  bile  duct,  there  are  conditions  specially 
favouring  the  impaction  of  gall-stones.  It  is  well  in  operating 
to  bear  this  fact  in  mind. 


146  ABDOMINAL    OPERATIONS  [partii 

CHOLECYSTOTOMY 

By  this  operation  is  meant  the  making  of  an  incision  into 
the  gall-bladder  through  a  wound  in  the  abdominal  parietes. 

Its  chief  indication  is  for  the  removal  of  gall-stones,  whether 
impacted  or  not.  It  is  also  performed  in  cases  of  cholecystitis, 
in  simple  hydrops  or  distension  with  mucus  of  the  gall-bladder- 
both  conditions  usually  due  to  impacted  gall-stone,  but  possibly 
to  other  causes,  such  as  t5rphoid  fever,  hydatid  cysts,  or  ob- 
struction from  growths  at  the  transverse  fissure.  Cholecj-st- 
otomy  has  frequently  been  performed  in  cases  of  jaundio 
due  to  malignant  disease  of  the  liver,  gall-bladder,  or  pancreas; 
but  the  universal  testimony  is  that  under  these  conditions  the 
operation  only  hastens  the  inevitable  end,  and  that  it  should 
not  be  performed.  In  some  cases  of  chronic  pancreatitis,  how- 
ever, as  Mayo  Robson  has  proved,  drainage  of  the  gall-bladder 
by  cholecystotomy  has  a  beneficial  effect,  and  may  even  lead  t(^ 
cure.  The  operation  has  been  successfully  carried  out  in  certain 
cases  of  wound  or  perforation  of  the  gall-bladder,  and  in  ont 
instance  at  least  the  gall-bladder  was  opened,  and  a  temporar} 
biliary  fistula  established,  in  order  to  relieve  extreme  congesti«  n 
and  enlargement  of  the  liver  (Bull,  de  VAcad.  de  Mid.y  Xc-^- 
4th,  1890).  The  tenns  cholelithotomy  and  cholelithotrity  hav' 
been  employed  in  instances  in  which  gall-stones  have  bt^r 
removed  by  cutting,  or  have  been  crushed  in  situ. 

History  of  the  Operation.— So  long  ago  as  1733  Petit  sug- 
gested the  possibility  of  dealing  with  certain  disorders  of  the  hv^r 
by  surgical  means  ;  and  in  a  memoir  published  in  1743  he  sug:gt*>t> 
that  the  distended  gall-bladder  should  be  relieved  by  puncture,  ai  i 
that  stones  lodged  in  that  viscus  should  be  removed  by  lithotor. 
{Mem.  de  VAcad.  Roy.  de  Chit.,  1743,  page  163).  Operations  m^' 
the  gall-bladder  were  discussed  in  a  casual  and  flighty  manner  durr.: 
the  early  part  of  the  last  century,  but  it  was  not  imtil  1867  that  tt: 
modern  operation  of  cholecystotomy  was  first  performed.  1'^' 
operator  was  Dr.  Bobbs,  of  Indianapolis.  The  patient  recover 
(Trans.  Indiana  State  Med.  Soc,  1868,  page  68).  Dr.  Marion  Sin> 
appears  to  have  performed  the  second  recorded  operation  (Brit,  3/s- 
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Joum.,  1878,  vol.  i.,  page  811).  The  patient  died,  but  Dr.  Sims' 
paper  may  be  said  to  have  laid  the  foimdation  for  the  performance 
of  the  operation  in  Europe,  since  he  detailed  with  great  clearness 
and  precision  the  various  steps  of  the  procedure.  The  first  successful 
operation  in  England  was  performed  by  Lawson  Tait  on  August 
23rd,  1879  (Med.'Chir.  Trans.,  vol.  Ixiii.,  page  17).  Tait  adopted 
Dr.  Sims'  plan,  and  in  subsequent  cases  he  further  elaborated  the 
operation  and  extended  its  possibilities.  The  operation  as  now 
practised  may  be  said  to  be  a  most  successful  one,  and  the  mortahty 
is  probably  not  higher  than  5  or  6  per  cent. 

Hans  Kehr,  in  a  monograph  on  the  subject  {Volkmann's  fdtnische 
Vorttage,  No.  225,  1898),  records  the  results  of  327  cases  of  gall- 
stone operated  on  by  himself,  with  twelve  deaths — i.e.  3*8  per  cent. 
In  his  valuable  works  on  gall-stones  Mayo  Robson  gives  a  similar 
percentage. 

Condition  of  the  Gall-Bladder. — From  a  surgical  point 
of  view  gall-stones  may  be  divided  into  two  classes — (i)  the 
solitary,  and  (2)  the  numerous.  The  former  are  seldom  more 
than  two  or  three  in  number,  and  may  be  of  considerable  size. 
They  are  liable  to  block  the  cystic  duct,  and  lead  to  great  dis- 
tension of  the  gall-bladder,  but  not  to  jaundice,  since  bile  still 
finds  its  way  along  the  common  duct  into  the  duodenum. 

Those  of  the  latter  class  are  small,  and  may  be  present  in 
hundreds.  As  they  allow  some  bile  to  trickle  by  them,  jaundice 
may  be  absent,  and  the  distension  of  the  gall-bladder  is  usually 
intermittent. 

The  distended  gall-bladder  may  attain  enormous  proportions, 
may  contain  some  pints  of  fluid,  and  may  even  so  far  occupy 
the  abdominal  cavity  as  to  be  mistaken  for  an  ovarian  cyst.  The 
gall-bladder,  as  it  enlarges,  tends  to  follow  a  line  extending 
from  the  tip  of  the  right  tenth  cartilage  across  the  median  line 
of  the  abdomen  below  the  umbilicus.     (Fig.  39,  page  127.) 

The  distended  viscus  may  be  p3niform,  globular,  or  cordi- 
form  in  outline.  It  may  be  hard  and  firm,  or  soft,  or  semi- 
elastic.  The  tumour,  if  of  no  great  size,  moves  with  the  liver 
on  respiration. 

On  the  other  hand,  the  gall-bladder  may  be  so  shrunken 
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as  to  be  scarcely  recognisable.  It  may  be  completely  hidden 
by  adhesions,  and  these  adhesions  may  be  sufficiently  wide- 
extending  entirely  to  confuse  the  anatomy  of  the  district.  A 
small  gall-bladder  has  been  found  to  be  enclosed  by  adherent 
omentum  and  intestine,  and  is  not  unfrequently  hidden  by  an 
enlarged  liver.  The  walls  of  the  bladder  may  be  thin  in  one 
case,  and  very  hard  and  thick  in  another. 

Stones  may  be  discovered  to  be  impacted  in  either  the  cystic 
or  the  common  duct,  or  in  both  at  the  same  time. 

Some  surgeons  have  advised  a  preliminary  sounding  for 
gall-stones  by  means  of  a  needle  ;  the  practice,  however,  must 
be  condemned  as  uncertain,  unsatisfactory,  and  decidedly  un- 
safe. An  extensive  examination  of  the  region  of  the  gall- 
bladder by  means  of  a  needle  is  a  more  dangerous  proceedine 


FIG.  44.— SCOOP  FOK  EXTRACTION  OF  GALL-STONES,   MADE  OF  SUCH  SOFT  METAL  AS  Tv 

BE  READILY  BENT  BY  THE  FINGERS. 

than  an  exploratory  incision,  and  we  cannot  imagine  any  cast 
in  which  it  would  be  justifiable. 

Instruments  Required. — Scalpels  ;  bistouries  ;  dissecting, 
artery,  and  pressure  forceps  ;  long-bladed  dissecting  forceps 
large  pressure  forceps  for  extensive  adhesions,  e,g,  of  omentum, 
rectangular  retractors ;  spatulae ;  blunt  hooks ;  scisso^ 
intestinal  and  other  curved  needles  ;  needle-holder ;  sponC' 
holders  ;  special  scoops  (Fig.  44)  and  forceps  for  dealing  v^'* 
the  calculi  (the  scoops  should  be  more  flexible  than  the  ordinan 
lithotomy  ones) ;  Lister's  sinus  forceps  ;  long  probe  ;  aspirat* : 
or  trocar  and  cannula.  A  firm  pillow  or  large  sand-bag  slio  ' 
be  at  hand. 

The  Operation. — The  general  management  of  the  ope 
tion,  the  preparation  of  the  patient,  the  position  of  the  surgt^-« 
and  his  assistants,  conform  to  the  lines  already  laid  down  :r 
dealing  with  abdominal  section.  Great  assistance  will  t' 
obtained  in  exposing  the  gall-bladder  region  by  having  a  la'- 
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sand-bag  placed  behind  the  patient's  loins,  so  as  to  lift  up  and 
render  convex  the  epigastrium. 

The  parietal  incision  is  about  three  inches  in  length,  and 
can  be  enlarged  as  required.  It  is  best  made  vertically  over 
the  most  prominent  part  of  the  tumour,  when  one  exists,  or 
over  the  fundus  of  the  gall-bladder  when  no  swelling  is  evident. 

It  is  easy  to  enlarge  this  vertical  incision,  which  is  placed 
in  the  linea  semilunaris  or  the  substance  of  the  rectus  muscle, 
by  two  nearly  transverse  shorter  cuts  at  either  end ;  the  upper 
one  encroaches  on  the  rectus  muscle,  the  lower  passes  outwards, 
so  that  the  whole  becomes  a  sigmoid  incision.  (See  Fig.  32, 
page  90.) 

The  peritoneum  is  opened,  and  the  two  edges  of  its  cut 
surface  with  the  adherent  sheath  of  rectus  are  grasped  with 
Wells'  forceps  on  either  side  to  act  as  retractors. 

The  wound  is  enlarged  as  required.  Intestine  may  protrude 
and  hamper  the  surgeon's  movements,  or  the  omentum  may  be 
found  in  the  way,  or  an  enlarged  liver  may  overshadow  the 
operation  region.  If  the  gall-bladder  has  been  inflamed  for 
long,  the  great  omentum  is  almost  certain  to  be  adherent  to  it, 
and  these  adhesions  must  be  carefully  separated.  If  necessary, 
part  of  the  omentum  should  be  ligatured  and  excised.  Adhesions 
to  the  duodenum,  colon,  or  stomach  should  be  treated  with 
respect,  as  one  or  more  fistulae  may  be  present.  The  most 
dangerous  condition  is  where  there  is  a  small  abscess  beneath 
the  neck  of  the  gall-bladder  due  to  perforation  of  its  wall  by  a 
calculus  (acute  peritonitis  may  be  present  without  actual  per- 
foration). In  the  great  majority  of  cases,  however,  the  adhesions 
are  with  patience  and  care  easily  separated.  Any  bleeding  vessels 
in  them  should  at  once  be  tied.  In  cases  of  simple  hydrops 
there  are  no  adhesions  to  deal  with. 

The  aim  of  the  surgeon  is  to  clear  and  expose  the  gall-bladder 
and  ducts  as  far  as  possible  before  opening  the  former. 

The  gall-bladder  and  the  cystic  and  common  ducts  should 
then  be  palpated  (if  necessary,  the  left  index  finger  is  passed 
through  the  foramen  of  Winslow),  in  order  to  ascertain  the  exact 
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position  of  any  calculi.  In  many  cases  the  surgeon  will  be  aided 
by  the  assistant  grasping  the  free  edge  of  the  liver  and  drawing 
it  upwards  and  forwards.  By  this  rotatory  movement  the  ducts 
are  made  more  prominent  and  accessible.  The  next  step  pr^ 
liminary  to  opening  the  gall-bladder  consists  in  packing  the 
spaces  around  it  with  gauze  pads  or  flat  sponges.  The  chief 
one  is  placed  deep  in  the  hollow  over  the  right  kidney,  another 
protects  the  intestines  below,  and  a  third  one  may  be  required 
over  the  stomach. 

When  the  gall-bladder  is  much  distended  it  bulges  through 
the  wound  so  that  its  incision,  etc.,  can  be  carried  out  outside 
the  abdomen. 

The  fundus  of  the  gall-bladder  is  now  aspirated.  The  site 
of  the  needle  puncture  is  protected  by  sponges,  which  are  wedgtd 
in  position.  As  the  cyst  is  emptied,  its  wall  is  gradually  and 
gently  brought  into  the  parietal  wound.  This  is  not  alway^ 
an  easy  matter,  and  as  the  cyst-wall  is  often  very  thin,  it  must 
needs  be  handled  with  great  gentleness. 

Care  must  be  taken  that  no  fluid  escapes  into  the  peritoneal 
cavity. 

The  wall  of  the  gall-bladder  is  best  held  and  drawn  f  orwari^ 
by  means  of  pressure  forceps.  The  amount  of  traction  exer- 
cised must  be  very  judiciously  regulated.  The  wall  of  tbe 
gall-bladder  is  then  opened  by  an  incision  made  between  the  re- 
taining forceps,  all  bleeding  points  are  dealt  with,  and  tl.e 
forceps  are  readjusted  so  that  the  cyst  may  be  drawn  ^<^ 
forward,  and  held  in  position  between  the  lips  of  the  parietai 
wound.  By  means  of  properly-applied  sponges  the  escape  *'• 
fluid  into  the  peritoneal  cavity  is  prevented. 

The  finger  introduced  through  the  opening  feels  for  tk 
stones,  notes  their  position,  and  ascertains  the  best  means  f  ■• 
removing  them.  Loose  stones  may  be  removed  with  the  fing-r 
or  by  means  of  scoops  or  forceps  of  suitable  size  and  pattem 
Long  and  slender  scoops — aided  by  a  finger  outside  the  g^' 
bladder — are  more  useful  than  forceps. 

Inasmuch  as  the  walls  of  the  bladder  are  thin  and  oit- 
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weak,  the  greatest  care  must  be  exercised  in  this,  the  most 
difficult  part  of  the  operation. 

In  dislodging  stones,  Tait's  special  forceps  (Fig.  45)  are 
occasionally  of  service,  and  their  movements  within  the 
bladder  may  be  guided  by  the  fingers  introduced  into  the 
abdomen,  and  placed  against  the  outer  wall  of  the  cystic 
duct  or  neck  of  the  gall-bladder  at  the  site  of  the  impacted 
stone. 

Sometimes  the  stone  may  be  prised  upwards  by  means  of 
the  finger  so  introduced.     Mr.  Mo)mihan  points  out  that  an 


FIG.  45.— tait's  CHOLELITHOTOMY  FORCEPS. 


impacted  stone  can  be  more  readily  pushed  back  when  the 
gall-bladder  still  contains  much  of  its  fluid  contents.  As  a 
rule,  however,  when  this  difficulty  is  met  with,  the  viscus  has 
already  been  opened  and  emptied. 

If  the  calculus  cannot  be  dislodged,  then  it  may  sometimes 
be  very  slowly  and  cautiously  chipped  into  fragments  by  means 
of  forceps,  the  action  of  which  is  controlled  by  the  finger  out- 
side the  gaU-bladder. 

In  some  cases  the  impacted  stone  has  been  broken  up  by 
means  of  forceps,  the  blades  of  which  are  padded  with  india- 
rubber  tubing,  applied  to  the  stone  outside,  and  therefore  through 
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the  walls  of  the  neck  of  the  gall-bladder,  or  by  pressure  between 
finger  and  thumb. 

The  detritus  which  results  from  these  procedures  is  got  rid 
of  by  repeated  washings. 

Attempts  to  push  the  stone  onwards  through  the  duct  by 
means  of  a  probe  or  director  have  not  met  with  much  success. 
The  proceeding  also  is  not  free  from  risk,  and  is  to  be  con- 
demned. 

In  some  cases  the  surgeon  has  succeeded  in  dislodging  an 
impacted  calculus  in  the  cystic  duct  by  means  of  frequent 
syringing  through  the  fistulous  opening  after  the  operation  had 
been  completed. 

It  is,  however,  unsatisfactory  to  leave  an  impacted  calculus 
in  either  of  the  ducts  ;  it  is  better  to  remove  it  by  direct  in- 
cision. Cholecystectomy,  i.e.  excision  of  the  gall-bladder,  with 
the  stone  still  impacted,  may  be  indicated  in  such  a  case.  The 
operator  should  do  his  utmost  to  convince  himself  that  all 
obstacles  in  the  way  of  the  bile-flow  are  removed  before  com- 
pleting the  operation.  The  regurgitation  of  healthy  bih* 
is  a  conclusive  sign  that  the  cystic  and  hepatic  ducts  at  least 
are  free. 

The  treatment  of  such  stones  as  are  impacted  so  low  down 
in  the  duct  as  not  to  be  reached  from  the  gall-bladder  is  dealt 
with  in  a  later  section  (page  i6i). 

The  cavity  of  the  gall-bladder  is  now  gently  cleaned  by  small 
sponges  or  holders,  or  if  calculus  debris  is  present,  by  irrigation 
with  a  syringe  to  which  is  fitted  a  rubber  tube. 

The  operator  has  ascertained  now  that  the  ducts  as  well 
as  the  gall-bladder  are  clear,  and  the  pads  at  first  introductnl 
around  them  are  removed  and  counted.  A  moist  swab  is  used 
to  clean  any  blood-clot,  etc.,  away. 

Bile  can  be  prevented  from  escaping  by  a  sponge  on  a  holder 
introduced  into  the  gall-bladder,  or  by  crossing  the  Wells 
forceps  which  hold  the  edges  of  its  wound. 

Provision  of  Drainage. — In  the  early  days  of  the  operation 
the  wound  in  the  gall-bladder  was  sutured  to  the  skin,  later 
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it  was  secured  to  the  deep  part  of  the  wound  (muscle  and  peri- 
toneum). Both  methods  have  been  generally  abandoned  in 
favour  of  leaving  an  opening  just  large  enough  for  a  long  rubber 
tube  to  pass  through.  The  tube  need  not  be  large ;  about  one 
centimetre  in  diameter  will  suffice.  Two  inches  or  more  of  the 
tube  are  left  in  the  gall-bladder,  to  the  wall  of  which  it  is  secured 
by  a  catgut  stitch,  the  rest  of  the  tube  is  subsequently  packed 
round  with  the  dressing,  and  ends  in  a  bottle  conveniently 
placed  at  the  patient's  side. 

The  tube  is  fixed  in  the  following  manner :  The  linear  wound 
in  the  gall-bladder  is  trimmed  if  necessary,  and  a  continuous 
catgut  suture  is  passed  through  the  outer  coats  from  either 
end,  leaving  a  central  aperture  through  which  the  tube  is  placed. 
The  same  suture  or  a  separate  one  is  then  passed  through  the 
rubber  tube,  so  as  to  keep  it  in  close  contact  with  the  wall  of 
the  gall-bladder,  and  to  convert  the  linear  wound  into  a  small 
circular  one.  In  addition,  a  purse-string  suture  may  be 
introduced  around  and  one  centimetre  distant  from  the  tube ; 
when  this  stitch  is  tightened  it  tucks  in  the  opening  so  as  to 
make  it  valvular.  The  method  is  similar  to  that  employed  in 
gastrostomy  (see  Fig.  52,  page  179).  If  the  suturing  has  been 
well  done,  there  can  be  no  leakage  at  the  side  of  the  tube.  If 
the  sand-bag  behind  the  loins  has  not  been  already  removed 
this  should  now  be  done  in  order  to  facilitate  the  closure  of 
the  abdominal  wound. 

This  is  carried  out  by  a  continuous  (fairly  stout)  catgut 
suture,  which  traverses  the  peritoneum  and  posterior  layer  of 
rectus  sheath.  If  the  gall-bladder  will  come  in  contact  with 
the  parietal  peritoneum,  and  it  usually  will  do  so,  it  is  fixed 
to  it  by  two  catgut  or  fine  silk  sutures.  These  may  be  part  of 
the  continuous  stitch  already  described. 

The  higher  up  the  gall-bladder  is  placed — i.e.  the  nearer 
to  the  costal  margin — the  better.  A  few  interrupted  sutures 
of  silkworm  gut  are  made  to  traverse  skin,  anterior  layer  of 
rectus  sheath,  and  the  muscle  itself.  It  is  often  convenient  to 
leave  one  or  two  of  the  latter  sutures,  those  close  to  the  gall- 
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bladder  itself,  loosely  secured  for  a  day  or  two.  This  leaves  room 
for  a  small  gauze  packing  if  the  surgeon  is  doubtful  as  to  thr 
security  of  his  gall-bladder  suturing. 

When  the  viscus  is  so  contracted  that  it  cannot  be  stitched 
to  the  parietes,  the  tube  is  fixed  in  the  manner  described  and 
the  region  in  front  of  the  gall-bladder  drained  with  anotbe: 
tube  and  some  gauze.  A  light  dressing  of  sterilised  gauze  ar.d 
wool  is  finally  applied  over  the  wound,  the  binder  or  bandage 
round  the  abdomen  being  so  arranged  that  the  rubber  tube  i> 
not  obstructed. 

The  nurse  should  see  that  the  patient  does  not  displace 
or  drag  on  the  tube,  and  that  the  bile  can  freely  escape  int.' 
the  glass  receptacle  provided  for  it  outside  the  patient's  bed. 

After- treatment,  and  Comments  on  the  Operation.— 
The  drainage  tube  is  left  undisturbed  until  it  becomes  loir^''. 
which  will  usually  happen  within  a  fortnight.  It  is  then  re- 
moved and  in  many  cases  the  fistula  quickly  closes.  In  a  cer- 
tain proportion  of  them,  however,  either  bile  or  mucus  con- 
tinues to  leak  out  for  a  long  time.  This  is  the  great  dravrbac'% 
of  the  operation,  and  may  be  due  to  small  stones  having  betT 
left  in  the  common  duct. 

In  one  of  our  cases  calculi  were  removed  at  the  same  opera- 
tion from  both  gall-bladder  and  common  duct ;  a  firndy  iirr 
pacted  calculus  was  also  extracted  by  incision  from  the  ni:ii:. 
hepatic  duct.  To  have  been  content  with  cholecjrstotomy  ir 
such  a  case  would  in  no  way  have  relieved  the  patient. 

During  the  operation  the  gall-bladder, should  never  be  fi.\t.i 
to  the  parietes  before  it  is  opened,  as  this  would  hamper  t\ 
surgeon  in  dealing  with  any  calculi  that  are  deeply  impacted. 

For  simple  cases,  e.g.  where  there  is  a  single  large  stcr- 
in  a  healthy  but  distended  gall-bladder,  the  operator  %vo-:!j 
naturally  be  inclined  to  remove  the  calculus  and  to  close  up  tl.: 
wound  entirely  without  drainage,  thus  avoiding  the  format i"' 
of  a  fistula.  This  method,  known  as  "  ideal  cholecystotom\ . 
has  been  practised  by  Kiister,  Roux,  Czemy,  and  a  nimiber  i : 
other  surgeons.     It  has,  however,  been  condemned   by   sen: 
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writers,  perhaps  without  sufficient  reason.  We  have  performed 
*'  ideal  cholecystotomy "  in  several  cases  with  good  results. 
The  linear  wound  in  the  gall-bladder  is  carefully  sewn  up  with 
a  double  row  of  catgut  or  fine  silk  sutures,  the  first  (a  continuous 
one)  closing  the  mucous  membrane,  the  second  (either  con- 
tinuous or  interrupted)  taking  in  the  peritoneal  and  middle 
coat  of  the  gall-bladder.  A  gauze  and  tube  drain  should  always 
be  placed  opposite  the  sutured  line  in  case  of  subsequent  leak- 
age. The  chance  of  this  occurring  is  one  strong  reason  against 
the  operation,  which  has  unfortunately  been  followed  by  peri- 
tonitis in  some  cases.  Another  argument  against  it  is  that  it 
may  be  better  to  remove  the  gall-bladder,  in  which  calculi  may 
form  in  the  future. 

CHOLECYSTECTOMY — EXCISION  OF  THE   GALL-BLADDER 

This  operation  was  proposed  by  Langenbiich  in  1882.  In 
the  treatment  of  cases  of  gall-stones  with  complications  it  was 
first  carried  out  freely  by  Hans  Kehr,  and  it  has  come  of  late 
so  much  into  favour  as  to  be  proposed  almost  as  a  routine 
measure.  Thus  B5a-on  Davis,  writing  in  1903,  urged  that  chole- 
cystectomy should  be  performed  in  every  case  in  which  the 
patient's  condition  did  not  require  the  operation  to  be  as  short 
as  possible. 

On  the  other  hand,  Czemy  rarely  practises  it,  considering 
that  drainage  with  suspension  of  the  gall-bladder  is  safer,  except 
in  cases  of  inflammatory  necrosis  of  the  viscus. 
The  following  points  may  be  noted  : — 

After  cholecystotomy  with  drainage  for  biliary  calculi 
a  certain  number  of  patients  are  not  wholly  relieved 
(the  proportion  has  been  stated  as  high  as  20  per  cent.). 
This  failure  may  be  due  to  small  calculi  being  left 
behind,  to  fresh  calculi  forming,  to  the  persistence 
of  a  biliary  fistula,  to  adhesions  of  the  gall- 
bladder, etc. 
Excision  of  the  gall-bladder  removes  the  chief  seat  for 
the  formation  of  calculi,  and  the  patient  is  none 
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the  worse  for  the  removal  of  an  unimportant  (use- 
less ?)  organ.* 
The    mortality    attending    excision    of    the   gall-bladder 
(2  per  cent.,  Kehr)  is  not  appreciably  higher  than 
that  of  cholecystotomy. 
On  the  other   hand,  the  latter  operation  is,  as  a  rule 
considerably    the   shortest,   though    the   subsequent 
convalescence   is   considerably  protracted.     After . 
successful    cholecystectomy,    the    patient    may  ^ 
perfectly  well  at  the  end  of  a  fortnight. 
No  absolute  rule  can  be  laid  down  to  determine  the  surge^'r 
in  his  choice  between  the  two  operations.     Until  the  abdome: 
is  opened  and  the  gall-bladder  isolated,  he  cannot  decide  whether 
it  is  wise  and  safe  to  perform  cholecystectomy  or  to  be  contm: 
with  extraction  of    the  stones  and   drainage.      The  follo>*irK 
are  the  chief  indications  for  the  radical  operation: — 

1.  A  greatly  thickened  gall-bladder. 

2.  Ulceration  of  the  mucous  membrane  of  this  \iscuv 

especially  if  widespread  or  accompanied  by  calculooi 
deposit. 

3.  Stricture  or  obliteration  of  the  cystic  duct. 

4.  The  presence  of  calculi,  impacted  in  the  cystic  due: 

which  cannot  be  removed  through  the  cholec5^totcmy 
wound. 

5.  Empyema  of  the  gall-bladder  or  gangrenous  inflam- 

mation of  its  walls. 

6.  Long  persistence   of  a  biliary  fistula  after  drainage 

This  may,  however,  indicate  another  stone  in  U 

common  bile  duct,  which  will  require  removal. 

A  new  growth  (adeno-carcinoma),  limited  to  the  gall-bladder 

is  an  obvious  indication  for  cholecystectomy,  but  such  ca.^^ 

are  very  rare.     We  have  excised  the  gall-bladder  with  a  wedr 

shaped  piece  of  the  liver  above  it  in  one  case  in  which  the  in- ' 

*  Cholecystectomy  prevents  the  risk  of  cancer  of  the  gall-bladder  foUowiog.  ^ 
a  considerable  interval,  removal  of  gall-stones.  This  risk,  though  small,  is  a  ^ 
one,  and  we  have  known  one  case  of  its  occurrence. 
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tration  was  apparently  limited.  It  was  doubtful  if  the  operation 
prolonged  life,  death  resulting  from  widespread  cancer  of  the 
liver  three  months  later. 

To  the  indications  for  cholecystectomy  given  above,  F.  S. 
Eve  (Clin.  Journ.,  May  2nd,  1906)  adds  simple  dilatation  of  the 
gall-bladder.     This  is  commonly  due  to  a  single  large  stone 


I..U.U 

Fin.    46. — CHOLECVSTtCTOKr. 

The  Deritoneuin  (p.  r.\  is  raised  in  iwo  flaps  from  Iho  under-surface  of  the  gall-bladder  (o,  B. ). 
A  licalure  iu.)  has  been  lied  round  the  cyslic  duct  near  its  junction  with  H.  D..  the  hepatic 
duel.  The  upper  end  ol  the  divided  cystic  duct  has  been  secured  before  division  in  a 
clamp  (v.).  The  cyslic  anery  (c.  A.)  has  been  doubly  ligaiujcd  and  divided.  The  gall- 
bladder is  being  peeled  off  Ihe  under-surface  of  the  liver  from  below  upw-aids.  C,  B.  D.. 
Commou  bile  dud. 

impacted  at  the  upper  end  of  the  cystic  duct,  and  experience 
has  shown  simple  removal  of  the  calculus  and  drainage  to  be 
most  satisfactory.  When  the  stones  are  multiple  and  have 
caused  cholecystitis,  there  is  more  reason  to  fear  recurrence 
of  the  trouble  in  after  years  unless  the  gall-bladder  be  excised. 
Eve  {loc.  cit.)  narrates  three  cases  of  such  recurrence  in  which 
he  ultimately  performed  cholecystectomy.  It  should  be  remem- 
bered that  removal  of  the  gall-bladder  does  not  entirely  prevent 
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further  formation  of  calculi,  which  undoubtedly  develop  some- 
times in  the  large  or  small  biliary  ducts. 

The  Operation. — ^The  abdomen  is  opened  by  a  verticd 
incision  through  the  outer  part  of  the  rectus  muscle.  The  gall- 
bladder is  carefully  separated  from  surroimding  adhesioni 
until  both  it  and  the  cystic  duct  are  isolated.  The  iinder-sur- 
face  of  the  liver  is  made  to  project  forward  both  by  the  presence 
of  the  sand-bag  behind  the  patient's  back  and  by  the  assistant, 
who  draws  forward  and  tilts  the  liver  edge  upwards.  Ganz^? 
pads  are  inserted  as  in  cholecystotomy.  The  peritoneum  cover- 
ing the  cystic  duct  is  now  incised  transversely  and  carefully 
reflected.  The  surgeon  works  roimd  the  cystic  duct  with  a  blunt 
dissector  in  the  same  way  as  he  would  prepare  an  artery  for 
ligature.  In  fact,  a  blunt  aneurysm  needle  may  be  used  to 
encircle  the  duct,  which  is  tied  with  catgut  near  to  its  jiuiction 
with  the  hepatic  duct.  A  Wells  forceps  or,  if  preferred,  a 
small  clamp  is  fixed  on  the  duct  nearer  the  gall-bladder,  and 
the  former  is  divided  between  the  damp  and  the  ligature.  Tlit 
cystic  artery  and  vein  are  then  cleared  and  divided  bet^wreen  two 
ligatures.  These  vessels  are  usually  found  with  ease,  as  thc\ 
lie  on  the  right  of  and  close  to  the  cystic  duct.  It  should  t^ 
noted  that  a  fair-sized  branch  of  the  hepatic  artery  is  often  met 
with  to  the  right  of  the  duct ;  this  occurs  in  over  30  per  cent. 
(Brewer).  If  present,  this  artery  should  also  be  sectired  be- 
tween two  ligatures.    (5^^  Fig.  46.) 

The  next  step  consists  in  stripping  the  gall-bladder  frorci 
below  upwards  from  the  under-surface  of  the  liver.  This  15 
done  mainly  by  the  finger,  a  flap  of  peritoneum  (which  need  n<  t 
be  more  than  an  inch  wide)  being  cut  on  either  side  with  scissors. 
Owing  to  the  cystic  vessels  having  been  already  secured  tlien 
may  be  little  or  no  bleeding,  but  as  a  rule  (especially  if  the  gall- 
bladder is  inflamed)  there  is  a  certain  amount  of  oozing  from 
the  under-surface  of  the  liver.  If  the  gall-bladder  is  distendtc 
and  thin,  great  care  should  be  taken  lest  it  rupture  diuing  detach- 
ment. When  the  fundus  has  been  reached  the  whole  viscus  i-- 
removed,  and  sponge  pressure  applied,  whilst  the  surgeon  turns 
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to  the  ligatured  stump  of  the  cystic  duct.  The  closure  of  this 
may  be  made  more  secure  by  a  second  ligature  or  by  a  fine  silk 
suture,  the  peritoneal  cuff  being  sewn  over  the  closed  end  of 
the  duct.  Having  made  certain  that  all  bleeding  has  ceased,  the 
surgeon  sews  the  peritoneal  flaps  together  in  the  site  of  the  re- 
moved gall-bladder  by  a  continuous  catgut  suture.  The  sand-bag 
is  now  removed  from  under  the  back,  and  all  "  sponges  "  from 
the  abdomen.  A  soft  rubber  drainage  tube  is  inserted  well 
under  the  liver,  the  rest  of  the  abdominal  wound  being  firmly 
closed  layer  by  layer.  Many  operators  leave  a  plug  of  gauze 
in  addition  to,  or  in  place  of,  the  tube  ;  but  this  is  unnecessary, 
and  the  removal  of  the  gauze  may  prove  to  be  a  tiresome  and 
painful  performance.  Moreover,  gauze  does  not  drain  well, 
and  we  strongly  advise  against  its  use  where  it  can  be  avoided. 

The  tube  is  removed  within  three  or  four  days. 

Notes  on  and  Hodiflcatioiis  of  the  Operation. — The 
separation  of  the  gall-bladder  may  be  performed  from  the  fundus 
towards  the  cystic  duct,  i.e.  in  the  reverse  direction  to  that 
just  described.  There  is  no  advantage  in  this,  and  since  the 
cystic  artery  is  not  secured  first,  there  is  considerably  more 
trouble  as  regards  haemorrhage. 

Where  the  gall-bladder  has  been  inflamed  and  its  wall  thick- 
ened, it  will  be  impossible  to  dissect  off  peritoneal  flaps  as 
described,  nor  are  they  of  much  importance.  If  the  cystic  duct 
at  the  point  of  section  has  been  dilated,  it  may  be  safer  to  close 
it  with  a  double  row  of  sutures  rather  than  trust  to  a  single 
encircling  ligature,  or  both  sutures  and  encircling  ligature  may 
be  employed. 

It  is  obvious  that  cholecystectomy  as  described  has  the 
advantage  of  leaving  no  biliary  fistula  behind  it ;  on  the  other 
hand,  it  does  not  allow  for  drainage  of  bile,  which  is  indicated 
in  certain  cases.  The  question  chiefly  arises  when  suppuration 
co-exists  with  the  presence  of  calculi.  Supposing  there  is  a 
calculus  tightly  wedged  in  the  upper  part  of  the  cystic  duct, 
and  the  gall-bladder  is  distended  with  pus,  the  indication  is 
clear  for  excision  of  this  viscus,  together  with  the  plugged  duct. 


i6o  ABDOMINAL  OPERATIONS  [part  ii 

and  no  drainage  of  bile  need  be  aimed  at.  But  if,  as  Mo3rnihan 
remarks,  "  cholangitis  be  present,  as  in  those  cases  where  a 
stone  is  also  removed  from  the  common  duct  or  from  the  ampulla. 
drainage  is  certainly  necessary."  ("Abdominal  Surgery,"  page 
546.)  Kehr  especially  has  shown  how  little  risk  attends  the 
fixation  of  a  rubber  tube  into  the  hepatic  duct,  and  complete 
drainage  of  bile  outside  the  wound.  He  is  a  warm  advocate 
for  this  course,  and  reports  a  series  of  thirty-three  cases  so  treated 
without  a  death. 

If  the  gall-bladder  has  been  excised,  the  stump  of  the  cystic 
duct  is  not  ligatured  but  carefully  slit  up  at  its  junction  wi:h 
the  hepatic  duct.  A  soft  rubber  tube  of  suitable  size  is  then 
insinuated  into  the  latter,  the  end  of  the  tube  projecting  up- 
wards within  the  duct  for  nearly  an  inch.  As  it  is  inserted  tht 
edges  of  the  wound  are  held  with  fine  tenaculum  forceps,  and 
a  fine  silk  or  catgut  suture  passed  through  both  edges  and  the 
side  of  the  rubber  tube.  The  suture  is  tied  and  the  opening 
made  in  the  duct  narrowed  round  the  tube.  The  other  end  0: 
the  tube  (which  should  be  a  long  one)  is  then  brought  outside 
the  abdomen,  and  when  the  dressings  have  been  applied  it  b 
easy  to  arrange  for  all  the  bile  to  run  into  a  bottle  and  to  keep 
the  dressings  dry.  As,  however,  some  leakage  may  be  expect td 
at  first,  it  is  well  to  pack  lightly  round  the  tube  with  some  gauz*- 
and  to  insert  a  second  short  drainage  tube  by  the  side  of  the 
main  one. 

Kehr  leaves  the  gauze  tampons  in  for  a  fortnight.  At  lea>t 
four  to  six  weeks  will  elapse  before  the  biliary  fistula  can  U 
closed,  and  this  must  be  left  to  nature,  as  after  the  main  tuU 
has  come  away  the  surgeon  can  do  nothing  further  to  close  the 
opening  made  in  the  duct.  The  risk  of  the  fistula  becoming* 
very  protracted  or  permanent  is  probably  not  inconsiderable, 
and  this,  to  our  minds,  constitutes  a  strong  argument  wl.y 
drainage  of  the  hepatic  duct  should  be  resorted  to  as  seldom 
as  possible.  Kehr's  remarkable  success,  however,  deser\'t*^ 
emphasis,  as  there  are  few  surgeons  with  more  experience  c! 
difficult  gall-stone  cases. 
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CHOLEDOCHOTOMY — INCISION  INTO  THE  COMMON  BILE  DUCT 

After  the  first  introduction  of  cholecystotomy  in  1879  it 
was  not  long  before  surgeons  were  led  to  incise  the  common 
bile  duct  in  order  to  remove  calculi  impacted  therein.  In 
1886  Kehr  was  able  to  collect  from  all  sources  records  of  eighty- 
four  such  operations,  with  the  grave  mortality  of  nearly  40  per 
cent.  Since  then  the  operation  has  become  a  frequent  one, 
with  an  extensive  literature  and  a  diminishing  mortality  (which 
may  now  be  put  at  10  to  15  per  cent.).  For  some  years  the 
removal  of  calculi  impacted  at  the  extreme  lower  (duodenal) 
end  of  the  duct  presented  great  difficulty ;  but  in  1893 
McBumey  proved  that  such  calculi  could  be  reached  success- 
fully through  the  duodenum  itself.  In  1895  Pozzi  and  Kocher 
recorded  similar  cases,  and  the  number  of  such  operations  has 
become  large  since  then.  We  have  performed  transduodenal 
choledochotomy  in  four  cases,  and  found  it  a  most  satisfactory 
operation. 

Mr.  Mayo  Robson  has  published  an  admirable  paper  on  the 

surgery  of  the  common  bile  duct,  based  on  seventeen  cases  of 

his  own,  in  the  British  Medical  Journal,  November  5,   1898. 

.  For  notes  as  to  the  anatomical  bearings  of  these  operations  see 

page  144. 

When  a  stone  is  detected  in  the  common  bile  duct  it  is  some- 
times possible  to  crush  it  with  protected  forceps,  but  the  method 
is  uncertain,  involves  some  injury  to  the  wall  of  the  duct,  and 
allows  of  no  exploration  of  its  lumen.  Hence  some  calculi  are 
apt  to  be  left  behind.  Calculi,  impacted  for  long,  cause  such 
dilatation  of  the  duct  that  after  incision  the  finger  can  usually 
be  introduced  so  as  to  explore  the  whole  length  of  the  duct  up- 
wards and  downwards.  In  fact,  as  already  mentioned,  the  duct 
has  been  met  with  so  dilated  as  to  resemble  the  small  intestine. 
Mayo  Robson  advocates  dilatation  with  the  finger  in  all  cases 
w^here  it  is  practicable,  "  reserving  a  bent  probe  or,  better  still, 
a  slender  bent  scoop  for  use  where  the  duct   is  not  capacious 

enough  for  the  finger.     The  hepatic  duct  and  its  primary  branches 
L 
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can  be  readily  explored,  and  I  have  removed  calculi  from  them 
through  an  incision  in  the  common  duct "  (Mayo  Robson,  Brit. 
Med.  Journ.,  Nov.  5th,  1898).  The  bent  scoop  should  be 
made  of  flexible  metal  throughout. 

The  Operation. — ^The  preparation  of  the  patient,  the 
instruments,  and  the  preliminary  incision,  etc.,  are  the  same 
as  for  cholecystotomy  (page  146).  It  is  essential  to  have  a 
firm  sand-bag  behind  the  patient's  loins,  and  after  the  abdomen 
is  opened  the  assistant  should  draw  the  liver  and  costal  edp^ 
well  upwards  so  as  to  expose  and  straighten  out  the  bilian* 
ducts.  A  vertical  incision  of  the  abdominal  wall  through  thr- 
semilunar  line  or  right  rectus  muscle  is  usually  employed,  tc 
which  it  is  easy  to  add  a  short  transverse  one.  Some  surgeons 
advocate  a  nearly  transverse  incision  reaching  towards  thi 
lumbar  region.  Such  a  cut  is  somewhat  more  liable  to  \>: 
followed  by  a  ventral  hernia. 

Adhesions  of  the  gall-bladder  and  liver  to  the  stomach  c-r 
duodenum,  if  present,  must  be  carefully  separated,  and  th'. 
gall-bladder  is  drawn  upwards  with  the  liver.  If  the  gall- 
bladder is  felt  to  contain  calculi  it  is  opened  and  the  latter  an 
evacuated.  After  the  fluid  has  been  let  out  the  opening  shouiti 
be  guarded  by  sponges  or  gauze  held  in  place  by  an  assistant 
whilst  the  operator  traces  down  the  cystic  and  common  bi!^ 
ducts.  With  finger  and  thumb  he  ascertains  the  position  and 
number  of  calculi  present  in  the  common  duct.  A  frequent 
place  for  impaction  in  the  duct  is  just  above  the  orifice  ini<- 
the  duodenum,  where  the  duct  is  somewhat  dilated  (formins: 
the  ampulla  of  Vater).  It  will  be  remembered  that  the  duodenal 
orifice  is  the  narrowest  part  of  the  duct,  and  that  it  is  situatt-^i 
at  the  inner  and  posterior  aspect  of  the  duodenum,  just  at  tl.r 
angle  between  the  second  and  third  parts  of  the  bowel.  Besidi  < 
the  ampulla  of  Vater  there  may  be  another  dilated  portion  oi 
the  common  duct  in  which  calculi  are  apt  to  lodge,  immediately 
below  the  junction  of  the  cystic  and  hepatic  ducts.  In  tracin;: 
down  the  common  bile  duct  in  its  lower  half  some  assistant » 
will  be  obtained  by  slightly  detaching  and  depressing  the  du*- 
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denum.  The  greatest  care  is  necessary  in  doing  this,  owing  to 
the  close  relation  of  the  portal  vein  (behind  the  duct)  and  the 
hepatic  artery  to  its  left.  As  already  noted,  a  branch  of  the 
hepatic  artery  is  found  to  the  right  of  the  common  or  cystic 
duct  in  30  per  cent,  of  cases.  The  pancreatico-duodenal  artery 
(a  branch  of  the  hepatic)  may  give  trouble.  The  lowest  inch 
or  more  of  the  duct  is  quite  inaccessible  from  above,  and  can 
only  be  reached  through  the  duodenum  {see  Fig.  43,  page  145). 

In  most  cases  of  impacted  calculi,  however,  the  stones  can 
be  reached  through  an  incision  made  in  the  axis  of  the  duct 
where  it  lies  between  the  layers  of  the  gastro-hepatic  omentum, 
i.e.  above  the  duodenum.  The  incision  is  usually  made 
directly  over  the  calculus,  the  duct  being  steadied  and  held 
forwards  with  the  left  hand  ;  the  incision  should  be  long  enough 
to  admit  the  index  finger.  The  calculi  are  then  extracted  with  a 
scoop,  care  being  taken  lest  the  rush  of  bile  should  soil  the  peri- 
toneal cavity.  The  index  finger  is,  if  possible,  introduced  through 
the  wound  in  the  duct,  and  exploration  made  for  any  other  stone. 

The  most  difl&cult  step  of  the  operation  is  now  to  be  carried 
out,  that  of  suturing  the  small  wound  in  the  duct.  Fine  silk 
(No.  I)  on  a  curved  needle  in  a  needle-holder  is  employed,  but 
the  thinness  of  the  duct  may  possibly  prevent  the  wound  from 
being  perfectly  closed,  and  it  is  essential,  therefore,  to  provide 
for  subsequent  leakage.  The  suture  should  traverse  only  the 
outer  layers  of  the  duct  wall  if  possible,  avoiding  the  mucous 
lining.  It  is  held  that  a  suture  in  the  mucous  membrane  may 
favour  calculous  deposit,  and  actual  cases  have  been  reported 
where  this  seems  to  have  occurred.  A  special  form  of  needle- 
holder  (such  as  Halsted's  with  Rampley's  grip,  shown  in  Fig. 
47)  is  useful.  Small  metal  hammers  have  been  devised  by 
Halsted  for  the  pur'pose  of  introduction  into  the  duct  to  facilitate 
suture,  but  no  advantage  whatever  attends  their  use.  After 
careful  cleansing  of  the  operation  area  and  removal  of  all  sponges, 
drainage  is  provided  for  by  a  rubber  tube,  one  end  of  which  is 
placed  opposite  the  sutured  duct ;  the  tube  is  then  lightly  packed 
round  with  gauze,  which  is  brought  out  of  the  wound  in  the 
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abdominal  wall  at  its  lowest  point.  Some  surgeons  dispen>^ 
with  the  tube,  using  only  the  gauze  drain.  The  greater  part  '■■( 
the  abdominal  wound  is  then  closed  with  silkworm-gut  suture*. 
It  will  be  understood  from  the  above  description  that  accurat:^ 
closure  of  the  wound  made  into  the  common  duct  may  be  fairiv 
easy  in  some  cases,  difficult  or  impossible  in  others.  As  Langen- 
biich  pointed  out,  the  duct  may  be  made  more  accessible  if  on. 
or  two  fingers  are  introduced  into  the  foramen  of  Winslow  am: 
made  to  push  the  gastro-hepatic  omentum  forwards.     Of  coun*. 


the  greatest  care  must  be  taken  in  making  the  incision  to  op-  ■; 
the  duct  alone,  as  the  portal  vein  lies  so  close  to  it,  Fortunati  K 
the  impacted  calculus  affords  in  practically  every  case  the  gxiid- 
for  the  incision. 

There  is  a  curious  difference  of  opinion  amongst  surgeons  :u> 
to  whether  the  choledochotomy  wound  should  be  sutured  •  ' 
not.  For  instance,  Qu^nu,  Moynihan,  Schwartz,  Renton  hav- 
pronounced  in  favour  of  drainage  alone,  and  Hartmann  g-."- 
so  far  as  to  denounce  suturing  as  "always  unnecessary'  ar._ 
sometimes  harmful."  On  the  other  hand  Mayo  Robson,  Mich.u:-\ 
and  others  have  recorded  excellent  results  from  suturing,  an  : 
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Kocher  declares  that  "  choledochotomy  should  only  be  employed 
in  those  cases  where  exactitude  in  the  insertion  of  the  sutures 
can  be  relied  on  '*  ("  Operative  Surgery,"  Stiles's  translation, 
i903»  page  229). 

On  this  question,  as  on  most  others  relating  to  surgical  pro- 
cedure, dogmatism  is  probably  unwise. 

A  careful  attempt  should  be  made  in  most  cases  to  suture  the 
duct-wound,  but  where  the  difficulties  are  obviously  very  great, 
drainage  alone  should  be  trusted  to.  A  tube  should  then  be 
inserted  exactly  in  the  manner  described  on  page  160.  As  already 
noted,  the  surgeon  should  first  ascertain  by  means  of  his  finger 
in  the  duct  that  no  other  calculi  are  left  behind.  In  any  case, 
whether  sutures  have  been  used  or  not,  additional  precautions 
are  taken  for  drainage  of  the  operation  area  after  it  has  been 
cleansed  and  before  the  abdominal  wound  is  sewn  up. 

RETRODUODENAL  CHOLEDOCHOTOMY 

The  second  portion  of  the  common  bile  duct  lies  behind  the 
first  part  of  the  duodenum,  more  or  less  embedded  in  the  pancreas. 
It  can  be  approached  from  behind  after  the  peritoneum  outside 
the  duodenum  has  been  incised,  and  the  latter  pushed  forwards 
with  the  finger.  Calculi  have  been  removed  by  this  route,  but 
the  cases  for  which  it  would  be  advisable  are  singularly  few. 
Damage  to  the  pancreas,  leakage  of  bile  into  the  subperitoneal 
tissues,  troublesome  haemorrhage,  are  three  dangers  of  this 
method.  Moreover,  should  calculi  lodge  in  this  portion  of 
the  duct  they  can  be  reached  by  forceps  or  a  scoop  from 
above,  or  can  be  pushed  upwards  by  manipulation  with  the 
fingers. 

A  calculus  is  more  often  impacted  in  the  ampulla  than  in 
the  second  part  of  the  duct.  Fig.  43  shows  such  a  case,  and 
the  relation  of  the  papilla  to  the  fold  of  duodenal  mucous  mem- 
brane above  it.  In  this  position  the  best  operation  is  certainly 
to  approach  the  duct  through  the  second  part  of  the  duodenum, 
as  first  suggested  and  carried  out  by  McBumey  of  New  York 
in  1891. 
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TRANSDUODENAL  CHOLEDOCHOTOMY 

If,  aiter  opening  the  abdomen  for  biliary  obstruction,  thf 

surgeon  finds  a  firm  lump  to  the  inner  side  and  posterior  asfni 

of  the  vertical  part  of  the  duodenum,  it  is  almost  certainly 

due  to  one  large  stone  in  the  ampulla  or  to  a  collection  of  small:: 


The  site  of  Incision  for  transduodenal  choledocliotomy  is  where  the  leiiers  C.  r.  o.  •{.: '-'' 
epiploica.  dexlra  artery)  are  placed  on  the  duodetium.  The  incision  tlirouch  Ihc  ilii"i  ^ 
wall  should,  however,  be  vertical  in  the  axis  of  the  bou-eL  f.  D.  A.,  ihe  pucci:"' 
duodenal  aneties,  which  form  an  arch  In  the  hollow  of  the  duodenum,  may  oust  U-'-- 
in  this  operation,  s.  Stomach,  cut  across :  f,  Pancreas ;  D.  Duodenum :  a.  .W- 
C.  B. ,  Gall-bladder;  H.  A..  Hepalic  anery  ;  c.  A.,  Coronary  arteiy  of  stomacli .  i' 
Splenic  artery  ;  g.  e.  s.,  Gastio-epiploica  sinistra  artery;  I.  M. ,  [nferior  nicsenttrK. 

ones.     Induration  of  the  pancreas  may  simulate  a  stone,  bi:i 
in  that  case  the  hardness  is  usually  more  diffuse. 

To  reach  calculi  in  the  ampulla  an  incision  one  to  two  ind"^ 
long  is  made  through  the  front  of  the  vertical  part  of  the  du'^ 
denum.  Gauze-pads  should  be  placed  around  and  beloff  ^'' 
duodenum  before  the  intestine  is  opened,  and  small  spoH'-' 
on  holders  should  at    once   be    inserted  to  cleanse  the  in'"^ 
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tine.  It  is,  however,  noteworthy  that,  as  a  rule,  the  latter 
will  be  found  almost  dry  and  clean.  Through  each  edge  of  the 
intestinal  wound  a  suture  is  passed  as  a  retractor,  the  assistant 
holding  these  apart.  The  surgeon  feels  with  his  finger  for  the 
calculus.  This  will  probably  bulge  the  mucous  membrane 
forward  over  it,  or  it  may  even  project  slightly  through  the 
actual  orifice  of  the  duct.  It  is  in  either  case  easy  to  enlarge 
the  orifice  with  scissors  or  bistoury,  and  to  extract  the  stone  with 
a  small  scoop.  Care  should  be  taken  to  ascertain  that  the  duct 
above  is  quite  clear.  Of  this  a  gush  of  bile  into  the  intestine 
after  the  stone  is  removed  is  a  good  sign. 

Supposing  that  the  calculus  is  fixed  in  the  duct  an  inch  or 
so  above  the  ampulla  {e.g,  at  b  in  Fig.  43),  an  attempt  should 
be  made  to  extract  it  with  forceps  or  scoop  from  below,  after 
enlarging  the  ampullary  opening.  If  this  fail,  the  intestinal 
wall  must  be  incised  directly  over  the  stone,  and  then  the  wall 
of  the  duct.  This  double  opening  carries  with  it  the  risk  of 
extravasation  of  bile  into  the  tissues  of  and  around  the  pancreas  ; 
hence  it  should  be  avoided  if  possible.  If  it  be  unavoidable,  a 
careful  attempt  should  be  made,  after  extracting  the  stone,  to 
sew  the  wall  of  the  duct  on  either  side  to  that  of  the  intestine, 
so  as  to  establish  a  fistula  between  the  two  just  above  their 
normal  commimication,  and  thus  to  prevent  extravasation. 

Troublesome  bleeding  from  the  pancreatico-duodenal  vessels 
may  occur  during  the  high  operation  just  described  (see  Fig.  48). 

The  main  anterior  incision  in  the  duodenum  is  now  accurately 
closed  by  a  double  row  of  fine  silk  sutures,  the  first  including 
only  the  mucous  membrane,  the  second  the  outer  coats.  There  will 
be  no  special  need  for  drainage  if  this  suturing  be  carefully  done. 

Rectal  feeding  is  advisable  for  a  few  days. 

CHOLECYSTENTEROSTOMY 

By  this  term  is  understood  the  establishment  of  a  fistula 
between  the  gall-bladder  and  the  intestine.  The  not  less  un- 
couth, but  less  precise,  term  of  entero-cholecystotomy  has  also 
been  applied  to  this  operation. 
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The  procedure  has  been  carried  out  in  cases  in  which  then 
is  an  insuperable  obstruction  in  the  common  bile  duct,  such  as 
may  have  been  brought  about  by  destructive  inflammat<'r\ 
changes,  or  be  due  to  the  pressure  upon  the  duct  of  a  malignani 
tumour.  Mr.  Mayo  Robson  has  carried  out  the  operation  vdil 
success  in  the  treatment  of  a  biliary  fistula,  through  which. 
apparently,  the  whole  of  the  bile  was  discharged. 

The  operation  of  cholecystenterostomy  appears  to  have 
been  first  suggested  by  Nussbaum.  The  first  actual  operation 
was,  however,  performed  by  Winiwarter  (Prag.  Med.  \yocL 
No.  21,  1882). 

The  Operation. — The  operation  has  been  performed  m 
many  ways,  and  no  settled  practice  can  be  said  to  be 
established.  It  would  seem  best  theoretically  to  unite  t'r/ 
gall-bladder  to  the  duodenum,  but  it  is,  as  a  rule,  easier  and 
safer  to  make  the  opening  into  a  coil  of  the  jejunum  (Kocher). 

Sometimes  the  anastomosis  has  been  made  with  the  colon. 
but  this  is  objectionable  in  more  than  one  aspect,  and  shou.o 
be  resorted  to  only  if  the  other  courses  seem  impracticable. 

The  method  used  may  consist  in  suturing  alone,  or  in  th 
use  of  the  smallest  size  of  Murphy's  button.  It  is  probabi\ 
the  only  form  of  intestinal  anastomosis  in  which  the  use  of  ti 
latter  will  survive.  The  operation  is,  however,  very  rarely 
indicated,  and  the  conditions  under  which  it  is  practised  (froni 
adhesions  around  the  parts,  etc.)  are  such  that  simple  sutuni^j: 
may  prove  very  tedious  and  difficult.     Murphy's  button  shorten^ 

* 

the  proceedings,  but  even  the  use  of  this  may  tax  the  surgei^i  > 
skill  and  patience  considerably. 

The  operation  has  been  done  in  two  or  even  three  sUp-- 
but  undoubtedly  it  is  best  to  complete  it  in  one. 

The  proceeding  resembles  so  closely  gastro-jejunostomy  ^'^  ■* 
no  full  description  is  called  for.  The  chief  difficulty  in-F' 
forming  the  operation  is,  perhaps,  the  prevention  of  the  est'M' 
of  bile  into  the  peritoneal  cavity.  Hence  the  space  aroim^i 
the  gall-bladder  should  be  packed  with  sponges  before  incisir?. 
that  viscus,  and  the  orifice  of  the  button  should  be  plugg^^ 
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with  cotton-wool  pledgets  until  the  surgeon  is  ready  to  press 
the  two  halves  together,  when  of  course  the  plugs  should  be 
removed.  With  good  assistance  the  extravasation  of  bile  can 
usually  be  prevented. 

The  heavier  half  of  the  button  should  be  placed  in  the 
intestine,  the  lighter  in  the  gall-bladder.  If  possible,  some  fine 
silk  sutures  should  be  inserted  around  the  area  of  union  so 
as  to  guard  against  extravasation.  Further,  when  sewing  up 
the  abdominal  wound,  provision  by  tube  or  gauze  should  be 
made  for  drainage.  In  not  a  few  cases  of  cholecystenterostomy 
leakage  of  bile  or  intestinal  contents  through  the  abdominal 
woimd  has  occurred  for  a  time. 

When  the  colon  has  been  opened  in  making  the  anastomosis 
this  is  especially  likely  to  occur,  or  faecal  stuff  may  escape  into 
the  gall-bladder,  causing  septic  cholangitis. 

But,  whatever  method  be  adopted,  cholecystenterostomy  is 
never  an  easy  operation,  nor  one  that  is  certain  to  relieve. 
Fortunately  its  place  can  now  be  taken,  as  a  rule,  by  cholecyst- 
ectomy or  some  other  procedure. 

NOTE  ON  THE  GENERAL  SUBJECT  OF  OPERATIONS  ON  THE 

GALL-BLADDER   AND   BILIARY   DUCTS 

From  the  preceding  review  the  reader  will  infer  that  such 
operations  may  be  the  simplest  or  the  most  complex  in  the 
whole  range  of  abdominal  surgery.  Leaving  apart  biliary 
obstruction  from  malignant  tumours,  for  which  practically 
nothing  can  be  done,  they  are  amongst  the  most  successful  and 
satisfactory. 

The  surgeon  must  be  prepared  to  carry  out  any  one  of  the 
various  operations  described  ;  he  must  endeavour  to  make  certain 
that  all  the  calculi  causing  obstruction  are  removed ;  he  must 
expect  (especially  in  all  septic  or  complicated  cases)  that 
there  will  be  considerable  shock  and  pain  following  the 
operation. 

Troublesome  sickness  for  a  day  or  two  is  very  common. 
Hence  nothing  but  small  quantities  of  warm  water  should  be 
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given  by  the  mouth  for  twenty-four  hours  ;  a  h3rpodennic  in- 
jection of  morphia  and  strychnia  may  be  advisable  the  evening 
after  the  operation,  with  rectal  feeding  for  a  couple  of  dajrs. 

Saline  injection  (two  pints)  per  rectum  with  an  ounce  or  two 
of  brandy  should  be  administered,  where  shock  is  expiected, 
before  the  patient  comes  round. 

There  is  no  doubt  that  in  a  good  many  cases  a  slight  attack 
of  peritonitis  occurs  after  these  operations,  and  is  recovered 
from.     Morphia  and  strychnia  combined  will  be  very  useful. 


CHAPTER   III 

OPERATIONS    ON    THE    STOMACH 

Anatomical  Points. — ^The  position  of  the  stomach,  and  its 
relations  to  surrounding  parts,  are  much  influenced  by  the 
degree  of  distension  which  it  exhibits,  and  are  further  apt  to 
be  modified  by  the  effects  of  disease,  either  in  its  own  walls  or 
in  the  structures  which  siuround  it. 

When  empty,  the  stomach  lies  at  the  back  of  the  abdomen, 
beneath  the  liver,  and  some  little  way  from  the  surface.  When 
distended,  the  greater  curvature  is  elevated  and  carried  for- 
wards, the  anterior  surface  is  turned  upwards,  and  the  posterior 
downwards.  The  direction  of  the  rotation  depends  mainly 
up)on  the  fixity  of  the  smaller  curvature. 

Normally,  the  lesser  curvatiure  looks  upwards,  backwards, 
and  to  the  right  {see  Fig.  49).  When  distended,  the  anterior 
surface  is  brought  well  against  the  anterior  belly  wall,  and  the 
viscus  may  occupy  the  whole  of  the  median  line  as  far  as  the 
navel.  In  obstruction  of  the  pylorus  the  dilated  stomach  may 
nearly  fill  the  abdomen,  and  its  greater  curvature  may  reach 
to  the  groin. 

Under   normal    conditions,    the    cardiac    orifice    is    situate 

behind  the  seventh  left  costal  cartilage,  about   one  inch  from 

the  sternum.     It  is  placed  deep  in  the   abdomen,  about   one 

inch   from   the    left    side    of   the    tenth    or    eleventh    dorsal 

vertebra,    separated    from    it    by    the    aorta.      The    pylorus, 

when    the    viscus    is    empty,    lies    just    to    the   right    of    the 

middle    line,    from    two    to    three    inches    below    the    stemo- 

xiphoid   articulation.    The  position    and   anterior   relations  of 

the  stomach  are  shown  in  Fig.  37,  page  125.    The  pylorus  is 

not  usually  in  contact  with  the  anterior  abdominal  wall,  being 
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separated  from  it  by  the  lower  edge  of  the  liver.  When  dis- 
tended, the  pylorus  may  be  moved  nearly  three  inches  to  iLt 
right  of  its  usual  position,  and  it  may  sometimes  be  displaunj 
downwards  to  a  remarkable  extent.  In  one  case  of  pylorv 
cancer  with   great   distension   of   the  stomach,   in  performmt 
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s,  Slomacli:  P,  Pylorus;  D,  Third  pnrt  of  duodenum;  c,  Hepatic  flexure  of  colon  Inuir  ■-■ 
Iransverse  colon  is  cm  away) ;  c.  A,,  The  coronary  arlery  ;  G.  S.  D, ,  Right  gaiinir;i: 
ariery  ninning  in  ihe  gria I  omentum  ;  s,  M.,  Superior  mesenleric  arlery,  wilh  ii''  <"'  ' 
pancrcalico-duodenal  branch  (p.  n,  i,], 

gastro-jejunostomy  we  found  the  pylorus  close  to  the  righ: 
anterior  superior  iliac  spine  t 

The  fundus  of  the  stomach  reaches  on  the  left  side  to  a  poiii- 
as  high  as  the  level  of  the  sixth  chondro-stemal  articulatiiit 
and  is  directly  in  contact  with  the  diaphragm  (Fig.  49}. 

The  uncovered  area  of  the  stomach  is  nonnally  represenii-: 
by  a  triangle,  the  right  side  of  which  is  formed  by  the  edgf '  ■ 
the  liver,  the  left  side  by  the  borders  of  the  eighth  and  nini'- 
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costal  cartilages,  and  the  base  by  a  horizontal  line  drawn 
between  the  tips  of  the  tenth  costal  cartilages  (Fig.  50). 

The  tip  of  the  cartilage  of  the  tenth  rib  is  an  important  land- 
mark, and  it  is  one  not  difficult  to  recognise.  Tillaux  points 
out  that  this  cartilage  has  a  distinct  tip,  that  it  is  attached  to 
the  ninth  cartilage  by  a  ligament  some  six  or  seven  mm.  in 
width,  that  it  plays  over  the  latter  cartilage,  and  produces 
under  the  finger  a  special  crepitus  (bruit).     (See  Fig.  50.) 

The  position  of  the  lower  edge  of  the  liver  in  the  left  sub- 
costal angle  is  liable  to  variation,  but  under  normal  conditions 
it  may  be  represented  by  a  line  drawn  from  the  ninth  right 
cartilage  to  the  tip  of  the  eighth  left  cartilage. 

The  pyloric  opening  is  small,  and  has  an  average  diameter 
of  16  mm.  This  about  corresponds  to  the  diameter  of  a  six- 
penny-piece. 

The  arterial  and  lymphatic  supply  of  the  stomach  is  of  special 
interest  in  regard  to  excision  of  tumours  of  that  organ  (see  Figs. 
49  and  56,  pages  172  and  195).  The  coronary  or  gastric  artery 
from  the  coeliac  axis  reaches  the  stomach  close  to  the  oesophageal 
opening  (Plate  X.),  it  then  runs  along  the  lesser  curvature  from 
left  to  right,  supplying  both  surfaces  of  the  stomach  wall,  to 
join  with  the  small  pyloric  branch  of  the  hepatic  artery.  A  chain 
of  l3miphatic  glands  along  the  coronary  vessels  is  always  involved 
in  extensive  cancer  of  the  stomach.  The  great  curvature  and 
lower  part  of  the  organ  are  supplied  by  the  anastomosing  gastro- 
epiploic arteries  from  the  hepatic  and  splenic  vessels.  The 
lymphatics  from  the  left  lower  part  of  the  stomach  pass  up  to 
the  splenic  and  aortic  glands  ;  those  from  the  right  lower  half 
run  downwards  to  the  subpyloric  glands  (see  Fig.  56),  a  scat- 
tered group  numbering  three  to  six.  For  practical  purposes 
the  surgeon  in  undertaking  resection  of  part  of  the  stomach  will 
have  to  secure  one  artery  and  vein  on  either  side  both  above 
and  below;  and,  as  regards  secondary  deposits  of  growth  in 
the  lymphatic  glands,  those  along  the  lesser  curvature  and 
the  subpyloric  group  are  all-important.  This  question  is 
further  discussed  on  page  194,  and  in  Delamere's  work  on  the 
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Lymphatics  (C.  H.  Leaf's  translation,  1903)   fuller  details  wiE 
be  found. 

The  following  operations  upon  the  stomach  will  be  described  :- 

1.  Gastrostomy. 

2.  Gastrotomy. 

3.  Operations  for  Hour-Glass  Stomach. 

4.  Pyloro-plasty. 

5.  Resection  of  the  Pylorus. 

6.  Gastro-jejunostomy. 

7.  Operations  for  Ulcer  of  the  Stomach. 

I.    GASTROSTOMY 

This  operation  consists  in  establishing  an  artificial  openir.s 
(stoma)  in  the  stomach,  through  the  parietes,  with  the  purpf^ 
that  the  patient  may  be  fed  through  the  new  "mouth." 

Gastrostomy  is  carried  out  in  cases  of  obstruction  of  tl: 
gullet,  especially  in  such  as  are  due  to  malignant  disease. 

History   of  the   Operation. — In  1837,  Egebert,  a  Nomcia: 

surgeon,  advocated  this  measure  in  cases  of  stricture  of  t' 
oesophagus  which  were  beyond  local  treatment.  He  described  th 
details  of  the  operation  with  great  minuteness. 

A  little  later,  Blondlot  demonstrated  the  practicability  • 
fonning  gastric  fistulae  in  animals. 

In  1849,  Sedillot  performed  the  first  operation  upon  the  humr 
subject.  The  patient  died.  The  same  result  followed  in  a  seco::- 
and  a  third  case.  Fenger  carried  out  the  operation  in  1853.  Tr:^ 
patient  also  died.  In  1858,  Mr.  Cooper  Forster,  of  Guy's  Hospitil 
performed  the  first  gastrostomy  in  England,  but  with  a  fatal  ^e^ui: 
The  operation  was  attempted  by  Giinther,  Gross,  Curling,  Bn*ai' 
and  others,  but  in  each  case  death  ensued.  The  first  satisfact<r: 
result  was  obtained  in  1874  by  Mr.  Sydney  Jones. 

The  practice  of  delaying  the  opening  of  the  stomach  was  advi><'' 
by  both  Egebert  and  N61aton. 

It  should  be  noted,  however,  that  the  patient,  if  suffering  fr-r 
malignant  disease  of  the  oesophagus,  is  probably  so  near  starvaii' : 
at  the  time  of  operation  that  it  is  necessary  to  complete  the  operati ' 
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and  feed  him  on  the  same  day.    With  modem  methods  there  is  no 
reason  for  dividing  the  operation  into  two  stages. 

Recent  modifications,  all  having  as  their  object  the  formation 
of  an  obhque  or  valvular  opening  instead  of  a  direct  one,  have  been 
brought  forward  by  Witzel,  Kader,  Frank,  and  others.  They  will 
be  noted  later. 


Preparation  of  the  Patient. — If  the  patient  is  no  longer 
able  to  swallow,  his  strength  should  be  supported  by  nutrient 
enemata.  One  such  injection,  containing  an  ounce  of  brandy, 
may  be  given  just  before  the  operation.  There  is  no  need  to 
adopt  any  special  means  for  distending  the  stomach.  The 
body  should  be  well  covered  up  with  blankets,  and  the  limbs 
surrounded  by  hot-water  bottles. 

Deep  anaesthesia  is  not  required.  We  have  performed  the 
operation  when  so  small  an  amount  of  ether  has  been  given 
that  the  patient,  while  complaining  of  no  pain,  has  yet  been 
dimly  conscious  of  all  the  steps  of  the  operation.  It  may  be 
performed  under  eucaine  or  cocaine  injections  (2  per  cent,  solution 
of  either).  The  quicker  the  operation  can  be  carried  out,  within 
reason,  the  better.  The  usual  antiseptic  preparation  of  the 
abdominal  wall  is  made  beforehand.  As  regards  the  position  of 
the  patient,  he  should  be  recumbent  and  close  to  the  left  side 
of  the  table.  A  sand-bag  should  be  placed  across  the  table  so 
as  to  raise  his  epigastrium. 

The  surgeon  stands  to  the  left  of  the  patient,  and  the  chief 
assistant  to  the  right. 

Instruments  Required. —  Scalpels;    blunt-pointed  bistoury 
dissecting  forceps  ;  pressure  forceps  ;  scissors  ;  metal  retractors 
blunt    hooks ;     curved    needles    and    needle-holder ;    sutiu-es 
ligatures,  etc. ;    sharp  tenotome  to  open  the  stomach ;    rubber 
tube  or  catheter  of  about  No.  10  English  size. 

(i)  The  Parietal  Incision  (Fig.  50).— The  surgeon  should 
endeavour  to  mark  out  the  lower  edge  of  the  liver  by  percussion 
and  palpation.  The  normal  position  of  this  edge  has  already 
been  given  (page   173).    The  liver,  however,  in  the  operation  area 
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may  be  found  as  high  up  as  the  level  of  the  xiphoid  cartilage.  <=: 
as  low  down  as  the  level  of  the  ninth  costal  cartilage.  In  aa^ 
of  stricture  of  the  gullet  the  organ  is  usually  a  little  Iwir 
than  normal,  owing  to  the  empty  condition  of  the  stomail 
and  intestines. 

The  incision  is  oblique,  is  parallel  to  the  mzirgin  of  tlie  Iti' 
costal  cartilages,  and  about  one  inch  from  that  margin.  ^'■• 
length  is  about  two  inch.* 
and  may  be  modiiied  i<- 
cording  to  the  thickness  u 
the  parietes.  The  shwiiT 
the  incision,  within  reasi-c- 
,  the  better.  If  there  is  ib- 
usual  difficulty  in  findiK 
and  drawing  out  ti- 
stomach,    the   wound  nny 
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cision  should  correspond  t' 
a  point  from  three-fourths  of  an  inch  to  one  inch  below  t;: 
margin  of  the  liver  (Fig.  50). 

If  the  cut  be  too  near  to  the  ribs,  the  wound  is  apt  to  f- 
needlessly  disturbed  by  the  movements  of  the  thorax,  and  ^^ 
little  tissue  is  left  on  the  outer  margin  of  the  wound  to  giv(- 
hold  to  the  sutures.  The  edge  of  the  cartilages  comes  alsr  -": 
the  surgeon's  way. 

If  the  cut  be  too  low  down,  the  stomach  is  missed,  or  undt^ 
traction  is  made  upon  its  walls.  If  it  be  too  high  up,  theli"' 
comes  in  the  way ;  and  although  the  stomach  may  be  dr-ogS" 
up  from  beneath  the  liver,  yet  the  sharp  margin  of  that  org.' 
is  apt  to  bear  with  injurious  pressure  upon  the  line  of  sa'ai-" 
which  unite  the  stomach  to  the  parietes. 

The  incision  is  carried  through  the  tissues  of  the  abdomin 
wall.  The  fibres  of  the  external  oblique  muscle  will  be  f"^' 
to  run  almost  at  right  angles  to  the  line  of  the  wound,  and  :1 
fibres  of  the  internal  oblique  to  be  nearly  parallel  witti  <- 
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line.  The  transversalis  muscle  will  be  cut  transversely.  The 
incision  will  probably  cross  the  left  semilunar  line,  in  which 
case  some  fibres  of  the  rectus  are  exposed. 

The  peritoneum  is  reached,  and  is  divided  to  the  full  length 
of  the  original  wound. 

Modifications  of  the  incision  are  described  in  the  Comment 
upon  the  operation. 

(2)  Exposure  of  the  Stomach. — Retractors  are  introduced 
into  the  wound,  and  search  is  made  for  the  stomach.  The  liver 
will  come  into  view,  and  below  the  margin  of  that  organ  the 
stomach  may  at  once  be  detected.  It  is  recognised  by  the 
smoothness  and  absolute  opacity  of  its  surface,  by  its  faint  pink 
colour,  and  by  the  thickness  and  stiffness  of  its  wall,  as  demon- 
strated by  pinching  up  a  fold  between  the  thumb  and  finger.  To 
make  the  identification  more  certain,  the  relations  of  the  viscus 
to  adjacent  structures,  and  especially  to  the  liver,  should  be 
made  out. 

The  colon  has  been  mistaken  for  the  stomach,  and  has  been 
opened  under  the  influence  of  that  error.  The  stomach  is 
usually  contracted,  and  lies  high  up,  under  cover  of  the  left 
lobe  of  the  liver.  In  such  case,  the  omentum  or  the  transverse 
colon  commonly  presents.  By  means  of  a  gauze  sponge  held  in 
long  pressure  forceps,  the  colon  may  be  thrust 'downwards  into 
the  abdomen,  and  the  stomach  thus  brought  into  view  ;  or 
the  surgeon  may  draw  the  colon  downwards  with  his  fingers. 
The  omentum  is  more  conveniently  pushed  away  by  means 
of  the  sponge,  to  the  surface  of  which  it  readily  attaches 
itself. 

In  any  case  of  doubt  the  surgeon  should  follow  the  under- 
surface  of  the  liver  with  his  finger  as  far  as  the  portal  fissure. 
Thence  he  is  conducted  to  the  stomach  by  the  gastro-hepatic 
omentiun. 

The  stomach  should  be  drawn  to  the  wound,  and  the  spot 
at  which  to  open  it  must  be  determined  upon. 

This  spot  should  be  as  near  the  lesser  curvature  as  possible, 
and  at   a  part  free  from  large  veins.     It  is  most  important, 
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however,  that  the  new  opening  should  be  so  placed  as  to  a\nid 
any  traction  upon  the  stomach. 

As  soon  as  the  situation  of  the  "stoma"  has  been  detir- 
mined  upon,  the  stomach  wall  may  be  lightly  seized   at  tli- 
centre  of  the  selected  area  with  pressure  forceps.      By  me-iii> 
of  these  forceps  an   elongated  pouch  of  the  organ    is  drawn 
forwards  and  held    in  por- 
tion while    the    sutures  3i: 
being  introduced. 

(3)  Fixings  of  the  Stomach. 
— ^This  is  best  effected  b\ 
means  of  fine  silkworm-g^ ,: 
or  silk  sutures.  The  need!" 
should  be  of  moderate  si/. 
(about  No.  5),  cind  full; 
-  ,,  curved. 

The    stomach    is    dra*- 

well  forward  into  the  wouniJ 

and  each  needle  is  mad^  :■ 

FIG.  51.— cASTRosTOM*.  take    a  good    hold    of   tl' 

A  pouch  of  stomach  (s)  is  dravm  oul  and  fijied     gastHc  Wall.      It  should  [Km  ~ 
bv  sutures,  two  of  which  (1  and  t)  are  shown      .       .         ,,  .1  .  .     , 

pissing    through    Ihe    abdominal   wall    (w).      tratc  all  the    COatS  eXCCpt  I.. 

iihoagh  shown  i««.  ^^^j^^^v^  mucous.  The  needle  is  tlnr 
u  of  ibe  stomach-  carried  through  the  pent - 
neum,  and  ultimately  throne 
the  muscular  layers  of  the  parietes  and  the  skin.  In  order  ; 
make  the  inclusion  of  the  peritoneum  simple  and  certain.  :: 
is  as  well  to  fix  it  on  either  side  with  pressure  forceps,  by  meir,- 
of  which  the  membrane  can  be  brought  well  into  view  wh.' 
the  needles  are  being  passed. 

The  sutures  should  be  so  inserted  as  to  circumscribe  an  ar-  • 
on  the  stomach  about  equal  to  a  shilling-piece.  From  six  : 
ten  sutures  will  suffice.  It  is  as  well  to  introduce  several  of  i'. 
main  sutures  before  any  are  tied.  The  sutures  should  take  i.' 
enough  of  the  stomach  wall  to  secure  a  good  hold.  The  mmri  i.- 
coat  must  not  be  punctured,  and  each  stitch  must  be  very  securt-' 
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tied.  There  should  be  no  dragging  upon  any  part  of  the  stomach. 
The  sutures  fix  the  base  of  the  tubular  pouch,  which  is  drawn 
out  into  the  wound.     (Figs.  51  and  52.) 

(4)  OpenlDg:  of  the  Stomach.— It  is  usually  well  to  open  the 
stomach  at  once  in  order  to  feed  the  patient.    Should,  however, 
the  condition  of  the  patient  be  sufficiently  good  to  warrant 
three    or  four    days'   delay, 
the  surgeon  may  decide  to 
defer  the   opening    for  this 
time.   There  can  be  no  doubt 
that  this  delay,  made  from 
a  somewhat    needless  dread 
of   causing    peritonitis,    has 
frequently  caused  death  from 
exhaustion.      Immediate 
opening  according  to  the  plan 
described   is   perfectly  safe, 
and  is  to  be  advised.     The 
essential   thing  is   to   make     , 
the    incision     through     the 

stomach  wall  small  and  val-  l^^ 

vular.      A  great  variety  of  r,Q_  5i._oastiiostomy. 

methods    have    been    devised     The    rubber  tube   (T)   is  imroduced  and  tiiHl 
...        ...  !_•      J.        I-     .      .1-  by    liehtenine    the     suture     shown    in    the 

With      this     object,      but      the  previous    figure.      The    pouch    is    then    in- 

following  wUl  be   found  as       ^3tnd'I?n"n,4sXl<,n"rtlo'ir'^  *■""" 

eOOd      as     any.  (See      FieS.     Notb.— The   sutures   i  and  i.  in  bo«h  Sgures. 

^  J  »  o  should  be  licd  more  tightly. 

51  and  52.) 

A  continuous  silk  suture  is  made  to  circumscribe  a  small 
circular  area  at  the  apex  of  the  pouch,  passing  through  the  outer 
coats ;  before  it  is  tied  the  stomach  wall  is  incised  with  a  teno- 
tome within  this  area  so  as  just  to  admit  a  No.  10  English  rubber 
catheter,  a  few  inches  of  which  are  passed  into  the  cavity. 
The  stitch  is  then  tied  so  as  to  fix  the  catheter  without  con- 
stricting its  lumen,  and  the  pouch  invaginated  for  half  an  inch 
or  so.  A  second  continuous  suture  {passed  into  the  rubber) 
is  then  introduced,  as  shown  in  Fig.  52,  which  prevents  the 
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tube  from  slipping  and  maintains  a  valvular  fold  of  the  whole 
stomach  wall.  The  rubber  tube  can  be  attached  when  required 
to  a  glass  funnel.  Feeding  with  small  quantities  of  milk, 
strong  beef -tea,  etc.,  is  begun  with  caution  as  soon  alter 
the  operation  as  is  thought  advisable,  the  tube  remaining  in 
for  several  days,  and  being  subsequently  introduced  from  tint- 
to  time. 

If  care  be  observed,  there  is  practically  no  risk  of  any  extrava- 
sation taking  place  during  the  feeding  ;  and  even  if  it  be  assumec 
that  the  peritoneal  cavity  is  not  seciurely  sealed,  there  is  st:!l 
no  difficulty  in  preventing  such  an  accident. 

If  it  be  determined  to  effect  an  opening  into  the  stomarf 
within  a  few  hours  of  the  first  operation,  the  mode  of  suturint: 
above  described  will  be  found  to  suffice.  The  attachment «! 
the  viscus  to  the  parietes  may  in  such  case  be  rendered  doubly 
secure  by  a  series  of  fine  silk  sutiures  which  are  interposed  be 
tween  the  main  stitches,  and  which  concern  only  the  parie::' 
peritoneum  and  the  outer  coats  of  the  stomach. 

The  actual  opening  of  the  stomach  is  a  very  simple  matter 
It  is  painless,  and  no  anaesthetic  is  required.  Indeed,  if  tb 
condition  of  the  patient  does  not  warrant  a  general  anaesthtt.' 
being  given,  all  the  steps  of  the  operation  may  be  carried  < 
under  eucaine. 

(5)  Feedingr  of  the    Patient,  and    After^treatment-T: 
amount  of  food  introduced  on  the  occasion  when  the  stoma: 
is  opened  must  depend  upon  the  patient's  condition.    If ' 
food  has  been  swallowed  for  a  considerable  period,  it  will  suf 
at  first  to  introduce  only  a  few  drachms  of  milk  mixed  witb 
little  brandy.     The  quantity  can  be  gradually  increased.  I* 
however,  the  patient  has  been  able  to  take  some  food  thp>^- 
the  gullet  up  to  the  time  of  the  operation,  his  first  meal  ra*^ 
consist  of  from  two  to  four  ounces  of  a  mixture  of  milk,  ^'^' 
and  brandy.    This  is  slowly  poured  in  through  the  funnel,  t: 
gauze  covering  of  which  prevents  any  semi-solid  particles  fr"'- 
entering  and  blocking  the  tube.    A  pad  of  soft  gauze  pact 
around  the  aperture  in  the  stomach  will  absorb  any  fluid  w- 
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may  escape.  As  a  matter  of  fact,  however,  such  escape  is  very 
seldom  to  be  anticipated. 

After  the  feeding  the  tube  is  left  in  place.  A  small  clamp 
is  fixed  to  it,  and  the  tube  itself  may  be  retained  in  place  by  a 
long  strip  of  Meade's  strapping  applied  to  the  chest  wall.  A 
dressing  of  sterile  gauze  and  wool  is  bandaged  over  the  small 
wound.  To  avoid  the  discomfort  of  changing  this  dressing  every 
time  the  patient  is  fed  it  is  well  to  arrange  the  gauze  carefully 
around  the  rubber  tube  so  as  to  keep  the  latter  in  place  without 
obstructing  it. 

The  feeding  should  be  repeated  frequently,  and  the  amount 
given  slowly  increased,  but  the  quantity  administered  each 
time  should  be  small. 

The  diet  will  consist  of  milk,  eggs,  beef-tea,  soups,  tea, 
cocoa,  certain  prepared  foods,  and  a  proper  allowance  of 
water. 

All  food  administered  should  be  of  the  temperature  of  the 
body.  As  time  advances,  more  food  may  be  given,  but  at  less 
frequent  intervals.  The  fistula  may  in  process  of  time  become 
enlarged,  and  then  very  finely-minced  meat  and  pulped  vege- 
tables may  be  introduced  into  the  stomach  by  means  of  a  suitable 
syringe.  On  the  other  hand,  a  tendency  to  contract  is  sometimes 
shown,  and  must  be  overcome  by  occasional  dilatation  with  a 
seatangle  tent. 

The  patient's  own  feelings  afford  the  best  guide  to  the  value 
of  certain  foods  and  the  amount  and  mode  of  their  administra- 
tion.  When  the  gastrostomy  opening  has  been  made  a  valvular 
one  after  the  manner  described  above,  there  is  rarely  any  after- 
trouble  from  leakage  of  gastric  juice  or  regurgitation  of  food, 
but  these  sequelae  may  sometimes  occur  owing  to  the  stomach 
having  been  opened  too  near  to  the  pylorus.  The  patient  who 
is  the  subject  of  such  trouble  should  be  fed  in  the  recumbent 
p)osition,  and  lying  upon  the  left  side.  Leakage  may  also  be 
due  to  the  gastric  opening  having  been  made  too  large. 

The  irritation  produced  by  the  escape  of  gastric  juice  is 
best  met  by  constant  attention   to   cleanliness,   by  the  very 
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frequent  changing  of  dry  absorbent  pads,  and  by  the  liberid 
powdering  of  the  part  with  bicarbonate  of  soda. 

Comment. — Many  forms  of  incision  have  been  advised  and 
carried  out.  Some  have  employed  an  incision  in  the  mediaii 
line,  others  a  vertical  incision  in  the  left  linea  semilunaris. 
S&iillot  used  a  cross  cut  below  the  xiphoid  cartilage.  How5c 
advocated  a  vertical  incision  in  the  sheath  of  the  rectus,  a  littl* 
to  the  inner  side  of  its  outer  border.  The  vertical  fibres  of  the 
rectus  are  exposed  and  are  separated  (not  cut)  with  the  handle 
of  the  scalpel.  The  posterior  part  of  the  sheath  is  thus  reache<3 
It  is  divided  vertically,  and  the  abdominal  cavity  opened. 

The  incision  has  the  disadvantage  of  bringing  the  wound 
area  somewhat  closer  to  the  pyloric  region. 

In  carrying  out  the  incision  advised  in  the  text,  it  shotild 
be  remembered  that,  owing  to  the  emaciation  of  the  patient 
and  the  sunken  condition  of  the  abdomen,  the  part  of  the  btlly 
waU  attacked  is — as  the  patient  lies  upon  the  back — almost 
vertical.  The  integument,  after  passing  over  the  margin  ot 
the  ribs,  turns  suddenly  backwards  towards  the  spine,  foUowin:: 
the  sunken  abdominal  wall. 

There  is  no  advantage  attending  the  practice  of  stitchinf: 
the  divided  edges  of  the  peritoneum  to  the  margins  of  the  sk::. 
wound  before  the  wall  of  the  stomach  is  secured  in  place. 

Frank*s  Method, — A  conical  tube  of  stomach  wall  is  dravT 
upwards  and  its  base  secured  to  the  parietes  in  the  mannt: 
already  described  (page  178).  The  tubular  portion  rests  on  t:i 
rib  cartilages,  its  extreme  apex  is  then  opened  and  fixed  to  th^ 
skin,  a  rubber  tube  being  inserted.  The  skin  and  fascia  arc 
sewn  over  the  conical  projection.  It  will  be  imderstood  th»  t 
no  invagination  of  the  stomach  wall  is  employed. 

Kocher  has  modified  Frank's  method  in  the  following  re- 
spect :  After  the  pouch  of  stomach  has  been  drawn  forwarc 
and  secured  by  sutures  at  its  base,  "  a  narrow  drainage  tuK 
is  now  laid  vertically  on  the  anterior  surface  of  the  stoma«  i 
wall "  {i.e.  the  tubular  process),  "  and  the  latter  is  stitched  ov:r 
it  for  half  an  inch  by  means  of  a  continuous  suture,  applied  12 
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such  a  way  as  to  include  the  serosa  and  a  layer  of  the  muscular 
coat  on  either  side  of  the  tube.  Just  below  the  suture  a  small 
opening  is  made  into  the  stomach,  three  to  four  inches  of  the 
tube  is  passed  into  it,  and  the  serous  coat  is  stitched  over 
the  part  of  the  tube  which  is  left  exposed  as  it  passes  through 
the  aperture  in  the  stomach.  The  stomach,  all  round  the  spot 
where  the  tube  comes  out  of  its  tunnel,  is  now  securely  sutured 
to  the  skin.  The  edges  of  the  woimd  are  then  stitched  together 
over  the  stomach  protuberance,  and  a  short  glass  drain  is  put 
in  above  and  below,  under  the  sutured  skin  wound."  We  see 
no  reason  to  prefer  this  or  Frank's  method  to  the  valvular  one 
described  on  page  179,  which  Kocher  admits  is  more  simple 
and  gives  excellent  results. 

The  many  different  methods  adopted  of  feeding  the  patient 
only  serve  to  emphasise  the  fact  that  no  rigid  rule  can  be  adhered 
to,  and  that  this  factor  in  the  after-treatment  must  be  modified 
according  to  the  particular  circumstances  of  each  case. 

Results  of  the  Operation. — ^Gastrostomy  cannot  be  said 
to  occupy  a  very  exalted  or  favoured  position  among  surgical 
measures.  It  belongs  to  the  forlorn  category  of  last  resources. 
It  is  for  the  most  part  carried  out  in  patients  who  are  dying 
of  cancer,  and  whose  death  is  being  hastened  by  starvation. 

One  thing  is  certain,  and  that  is — the  operation  is  usually 
carried  out  too  late.  The  condition  of  malnutrition  into  which 
the  patient  is  allowed  to  sink  is  eminently  favourable  to  the 
growth  and  progress  of  a  cancerous  mass.  The  stomach  is 
allowed  to  pass  into  a  state  of  atony  before  any  attempt  is  made 
to  introduce  food  into  it. 

The  operation  often  gives  great  comfort  to  the  patient,  and 
relieves  him  of  the  distress  attendant  upon  feeding  by  an  oeso- 
phageal tube.  Three  to  six  months'  relief  is  usually  the  most 
to  be  hoped  for.  In  one  case,  however,  of  my  own  (F.  T.),  life  was 
prolonged  by  the  operation  for  almost  three  years  {Brit,  Med. 
Joum,,  June  20th,  1903).  A  patient  of  R.  Morison's  survived  the 
operation  407  days,  during  six  months  of  which  he  was  able  to 
work  as  a  tailor  (R.  Morison,  Brit.  Med.  Journ.,  May  7th,  1892). 
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The  troubles  arising  from  the  establishment  of  the  fistula- 
the  acute  gastritis,  the  prolapse  of  the  stomach  wall,  the  in- 
flammation of  the  skin  caused  by  the  escape  of  gastric  juice- 
which  were  reported  in  connection  with  the  early  operation; 
are  all  to  a  great  extent  preventable,  and  these  after-evils  hav 
practically  vanished  as  the  technique  of  the  operation  and  th< 
management  of  the  case  have  been  improved. 

The  most  elaborate  statistics  of  the  operation  are  thi^' 
collected  by  Gross  (207  cases)  and  by  Zesas  (162  cases).  Gri'-^ 
gives  a  mortality  of  30  per  cent.,  and  reckons  that  life  i-* 
prolonged  for  an  average  period  of  eighty-two  days  in  the  gis^ 
of  malignant  disease. 

The  mortality  of  the  operation  in  cases  of  cicatricial  stri- 
ture  was  about  the  same,  and  the  average  duration  of  hfe  aft ' 
the  stomach  was  opened  was  295  days. 

Zesas  finds  that  the  mortality  of  the  operation  (since  \h 
introduction  of  antiseptics)  is  as  high  as  70  per  cent.  It  ^ 
evident  that  he  adopts  a  method  of  distinguishing  between  df  i: 
from  the  operation  and  death  from  the  disease  different  fr«n. 
that  adopted  by  Gross.  The  periods  of  djdng  are  divided  ^- 
follows  :  Under  24  hours,  17  cases  ;  under  30  hours,  69 ;  h^ 
tween  i  and  12  months,  19  ;  between  12  and  18  months,  i.  Tl 
majority  of  the  deaths  are  due  to  exhaustion,  pneumonia,  ■• 
peritonitis. 

2.    GASTROTOMY 

This  term  is  applied  to  the  operation  of  opening  the  stonV' 
for  the  purpose  of  removing  a  foreign  body,  or  for  exploratiu 

The  cutting  into  the  stomach  for  the  removal  of  a  foreign  ^^'' 
is  an  operation  of  some  antiquity. 

"  A  surgeon  and  lithotomist  named  Shoval "  removed  a  kii^*'* 
handle  measuring  six  and  a  half  inches  in  length  from  the  stonii 
of  a  young  peasant  on  July  9th,  1635.    No  sutures  were  applied  ' 
the  stomach,  and  five  only  to  the  external  or  parietal  wound.   Tl* 
part  was  dressed  with  "  tepid  balsam,  bolar  earth,  white  of  egg,  a'- 
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alum."  The  patient  completely  recovered  (South's  edition  of  Chelius, 
vol.  ii.,  page  391). 

Many  successful  cases  have  been  reported  from  time  to  time  since 
that  date. 

The  foreign  bodies  removed  have  included  forks,  knife-handles, 
spoons,  plates  of  false  teeth,  and  masses  of  hair. 

The  anatomical  relations  of  the  parts  concerned  have  been 
already  dealt  with.  The  preparation  of  the  patient,  and  the 
instruments  required,  are  considered  in  the  section  on  Gastros- 
tomy. 

There  is  no  need  to  attempt  to  bring  about  an  artificial  dis- 
tension of  the  stomach  before  the  operation. 

The  Operation. — ^The  parietal  incision  may  be  made  in  the 
same  position  as  is  advised  in  gastrostomy,  with  this  modification 
— that  it  may  be  conveniently  placed  a  little  less  close  to  the 
margins  of  the  ribs. 

If  the  foreign  body  can  be  distinctly  felt  through  the  parietes, 
then  the  incision  may  be  made  directly  over  it.  The  cut  has 
been  made  in  the  left  semilunar  line.  In  removing  unusually 
large  foreign  bodies,  such  as  are  represented  by  masses  of  hair, 
the  incision  may  be  conveniently  made  in  the  median  line.  The 
exact  position  of  any  metallic  body  can  be  ascertained  before- 
hand by  radiography. 

The  incision  should  be  at  first  about  two  and  a  half  inches 
in  length.     It  may  be  enlarged  subsequently  as  required. 

The  peritoneum  is  divided  and  the  stomach  sought  for.  If 
the  contained  foreign  body  be  sharp-pointed,  the  manipulation 
of  the  stomach  must  be  conducted  with  great  care. 

When  the  surgeon  has  determined  upon  the  spot  at  which 
the  opening  into  the  stomach  is  to  be  made,  two  silkworm-gut 
sutures  may  be  passed  through  the  serous  and  muscular  coats 
of  the  viscus,  one  on  either  side  of  the  area  selected  for  the  in- 
cision. These  sutures  are  allowed  to  form  long  loops,  by  means 
of  ^vhich  the  stomach  can  be  drawn  forwards  and  held  in  place. 

The  stomach  wall  should  be  gently  drawn  well  into  the 
parietal   wound,    and   before   the   opening   is   made   the   space 
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between   the  visciis  and  the  margins  of  the  parietal  inci?i : 
must  be  plugged  with  sterilised  gauze. 

The  incision  into  the  stomach  should  be  transverse  to  tl 
long  axis  of  the  viscus,  i.e.  in  the  line  of  the  blood-vessels. 

As  soon  as  the  organ  has  been  opened,  the  forefinger  is  iBtr- 
duced,  and  the  position  of  the  foreign  body  made  out. 

It  should  be  so  manipulated  as  to  place  it  in  the  position  \)»> 
suited  for  ready  removal. 

Forceps  wiU  probably  be  required  to  effect  the  extract!  ^ 
Care  must  be  taken  not  to  damage  the  waU  of  the  stomach  b. 
careless  manipulation,  or  by  attempts  to  drag  the  foreign  ^v 
through  too  small  an  incision. 

The  next  step  is  the  closure  of  the  wound  by  suture.  Fr 
silk  should  be  used  for  the  purpose.  The  divided  mucous  mtr: 
brane  is  first  of  all  brought  together  by  means  of  a  continu  > 
suture.  This  is  best  introduced  by  a  small  fully-curved  nttJ! 
held  in  a  needle-holder.  The  sutures  must  be  well  secured  ii 
each  end,  and  must  be  tightly  drawn  throughout.  The  laxit; 
of  the  gastric  mucous  membrane  renders  the  application  of  '^^^ 
sutiure  an  easy  matter. 

The  outer  part  of  the  gastric  wound  is  closed  by  many  p  '"'^ 
of  Lembert's  sutmres.  These  are  of  fine  silk,  are  introduced  ^' 
means  of  an  ordinary  milliner's  needle  or  a  circular  needle,  '^' 
include  both  the  serous  and  the  muscular  coats.  A  continii'-> 
suture  may  be  employed  instead  of  the  interrupted  one. 

Any  of  the  methods  employed  for  suturing  the  intestine  m} 
be  adapted  to  the  stomach.  It  is  desirable,  however,  in  ^^y 
case  that  a  special  line  of  suture  should  be  employed  to  unit 
the  edges  of  the  mucous  membrane.  For  the  outer  row  thes- 
is nothing  better  than  the  interrupted  Lembert  suture. 

The  parts  having  been  well  cleansed,  the  gauze  is  removt- 
and  also  the  guiding  loops  of  silkworm  gut  from  the  stomi  ; 
wall. 

The  parietal  incision  is  closed  in  the  usual  way. 
After-treatment.— This    should    be    carried  out  upon  ti 
lines  indicated  in  other  abdominal  operations,  (See  page  n' 


CHAP.  Ill]  GASTROTOMY  187 

Little  food  should  be  given  by  the  mouth  for  two  days.  The 
patient  should  not  be  allowed  to  suck  ice ;  there  is  no  object 
to  be  gained  by  practically  starving  the  patient ;  the  stomach 
becomes  irritable  imder  such  treatment.  The  diet  for  some  ten 
days  should  be  of  the  simplest  and  most  easily-digested  character, 
and  the  food  should  be  given  in  small  quantities  and  at  frequent 
intervals. 

Comment. — ^The  incision  in  the  stomach  may  need  to  be 
of  considerable  size.  In  Mr.  Thornton's  case  the  foreign  body 
consisted  of  a  ball  of  hair,  and  the  gastric  woimd,  after  it  had 
been  closed  by  sutures,  measured  three  inches. 

Dr.  Richardson,  of  Harvard,  succeeded  in  1886  in  removing 
a  plate  of  teeth  which  were  impacted  in  the  lower  end  of  the 
gullet,  and  which  were  reached  through  an  opening  made  in 
the  stomach.  The  whole  hand  was  introduced  into  the  stomach 
before  the  removal  could  be  effected.  Dr.  Richardson  advises 
a  long  obUque  incision  close  to  the  margin  of  the  left  costal 
cartilages. 

3.    OPERATIONS    ON    FIBROUS    STRICTURE,   OR  HOUR-GLASS 

CONTRACTION  OF  THE   STOMACH 

In  most  cases  the  stricture  is  at  or  close  to  the  pylorus,  but 
the  contraction  due  to  the  healing  of  a  large  ulcer  towards  the 
centre  of  the  stomach  may  lead  to  the  condition  of  hour-glass 
stomach — i.e.  where  the  stomach  is  divided  into  two  pouches. 
The  intervening  constricting  part  is  apt  to  be  taken  for  the 
pylorus.  The  operations  which  have  been  found  useful  for  this 
condition  are  many,  but  the  main  principles  of  them  are  dis- 
cussed elsewhere  (xmder  the  headings  Pyloro-plasty  and  Gastro- 
enterostomy). It  is  therefore  unnecessary  here  to  do  more  than 
note  the  chief  methods  which  may  be  indicated  for  the  relief 
of  hour-glass  stomach.  These  are  mainly  taken  from  an  ex- 
cellent article  on  the  subject  by  Mr.  Moynihan  {Brit,  Med. 
Joum.y  Feb.  20th,  1904). 

(I)  If  the  pouches  are  very  unequal  in  size,  the  larger  being 
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that  into  which  the  oesophagus  opens,  gastro-jejimostomy  (^^ 
page  21 1 )  will  suffice. 

(2)  If  the  pouches  are  fairly  equal  in  size  and  bulge  down 
wards  side  by  side,  the  surgeon's  choice  lies  between  gasti- 
plasty,  performed  in  exactly  the  same  way  as  a  plastic  openti< 
on  the  pylorus,  excision  of  the  strictured  portion,  with  immedi.' 
union  of  the  two  halves  of  the  stomach,  or  the  making  of  1: 
anastomosis  between  them  below  the  strictured  part,  or,  final^; 
doing  a  double  gastro-jejunostomy,  thus  draining  both  pouchr^ 
Where  the  two  pouches  are  of  approximately  equal  su?* 
and  the  pylorus  is  normal,  the  best  operation  seems  to  conr*:*' 

in     making    a   if' 

opening  between  t:. 

two  dilated  porti<r 

The  stomach  wall  * 

grasped  on  either  ?•- 

of     the     constrict: '. 

by  a  pair  of  damf- 

These  clamps  are  tht 

approximated,  tl; 

space      around    iiT- 

FIG.  53.-HOUR-GLASS  STOMACH.  beueath   them  btir: 

The  area  on  each   pouch  which  is  circumscribed  by  the 

dotted  line  indicates  the  part  to  be  seized  by  the  clamps    packed      with    g^^'-' 
and  then  opened. 

A  contmuous  sui^' 
of  silk  is  used  to  bring  the  serous  layer  on  either  side  ' 
contact.  In  front  of  this  two  equal  linear  openings  are  lai^ 
into  each  pouch,  and  an  elliptical  portion  of  the  mucoL* 
membrane  is  removed  with  scissors.  The  openings  should  N 
at  least  two  to  three  inches  in  length,  the  longer  the  better.  * 
continuous  suture  is  then  passed  through  all  the  coats  on  eit: 
side,  and  a  continuation  of  the  serous  suture  in  front  of  t 
opening  completes  the  operation.  The  method  will  be  uno^-* 
stood  by  reference  to  Figs.  53  and  54. 

It  is  essential  not  to  mistake  one  of  the  dilated  pouches  l  • 
the  whole  stomach,  as  has  been  done  in  several  recorded  ca^^ 
Sometimes  there  is  contraction  of  the  pylorus  in  addition  *• 
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the  centre  of  the  hour-glass.  Hence,  in  of>erating  on  such  cases 
the  whole  of  the  stomach  should  be  carefully  made  out  on 
opening  the  abdomen  before  deciding  what  method  to  employ. 
The  extent  of  cicatricial  tissue  and  the  condition  of  the  patient 
will  determine  to  some  extent  what  method  is  the  best,  and 
sometimes  it  is  necessary  to  perform  two  operations  with  an 
interval.    Gastro-jejunostomy  is  both  quicker  and  safer  than 


Finallr 


is  inltoduced,  each  pouch  is  freely  opened,  n 
.  all  round  the  orifice  on  e»ch  side  ihrough  all  Ihe  t 
itinucd  on  Ihe  anterior  surface. 


such  an  operation  as  complete  excision  of  the  strictured  part, 
and  should  be  performed  when  the  patient  is  in  bad  condition 
at  the  time  of  operation.  Sometimes,  after  the  main  pouch  has 
been  drained  by  a  gastro-jejunostomy,  a  second  plastic  operation 
has  been  successfully  carried  out  after  a  few  weeks'  interval. 
The  difiiculties  attending  operation  in  some  of  these  cases  are 
very  great.  Thus  the  constricted  part  of  the  stomach  may 
be  found  so  firmly  adherent  to  the  liver,  the  pancreas,  or  the 
anterior  abdominal  wall,  as  to  render  any  plastic  operation  out 
of  the  question.     In  separating  such  adhesions,  severe  bleeding 
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may  occur,  or  the  thinned  stomach  wall  may  give  way.  Tijt 
long-continued  vomiting  and  emaciation  (perhai)s  repeatr: 
haematemesis)  may  render  any  operation  dangerous.  Mr-  Mo\ti:- 
han  records  a  total  of  nineteen  cases  of  hour-glass  stoma  rL 
operated  on  by  himself ;  of  these,  four  proved  fatal,  but  in  on* 
of  them  the  sequel  showed  that  the  stricture  had  been  malignant 
and  not  simple.  In  the  remaining  fifteen  the  recovery  was  mos* 
satisfactory.  This  proportion  (80  per  cent,  of  cures  afttr 
operation  for  hour-glass  stomach)  is  surprisingly  favourable. 

Dilatation  of  the  Pyloric  or  Gastric  Stricture  (Loretis 
Operation). — In  the  first  edition  of  this  work  a  full  account 
was  given  of  the  method  of  digital  dilatation  of  a  con  tract  c«l 
pylorus,  performed  through  an  opening  made  in  the  stoma.!, 
on  the  proximal  or  dilated  side.  The  risk  attending  this  opera- 
tion, its  difficulties,  and  its  failure  to  give  lasting  benefit,  havr 
led  surgeons  entirely  to  abandon  Loreta's  operation  in  favor 
either  of  gastro-jejunostomy  or  pyloro-plasty.  Digital  dibta- 
tion  has,  however,  been  employed  with  success  in  some  c.is<: 
of  congenital  (hypertrophic)  stenosis  of  the  pylorus,  and  * 
more  appropriate  in  these  than  in  the  examples  of  true  cicatn« :. 
contraction  in  adults. 

Dilatation  of  an  (Esophageal  Stricture  from  the  Stomach. 
— ^When  a  traumatic  stricture  is  situated  at  or  near  the  cardi: 
orifice,  it  may  be  stretched  from  below  by  means  of  gastrotoEv 
sufficiently  to  allow  the  passage  of  bougies  from  the  mouth.  : 
procedure  which  had  been  previously  impossible.  The  opemr. 
into  the  stomach  should  be  made  on  its  anterior  surface  as  near 
to  the  diaphragm  as  practicable,  and  it  will  require  to  be  fairly 
large.  In  a  successful  case  recorded  by  Mr.  E.  O.  Ashe  {Bn: 
Med.  Joum,y  Sept.  9th,  1905),  the  cardiac  orifice  could  not  S 
reached  until  the  wound  was  sufficiently  enlarged  to  admt 
the  hand.  Conical  bougies  were  introduced,  followed  by  stretcl  - 
ing  with  curved  clamp  forceps.  The  stretching  was  attendtn: 
with  marked  respiratory  inhibition.  The  stomach  wound  wj.- 
completely  sewn  up,  the  whole  operation  lasting  nearly  two  hour? 
The  regular  passage  of  bougies  from  the  mouth  was  subsequent 
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carried  out.  Several  similar  cases  have  been  recorded,  and 
the  method,  though  a  difficult  and  uncertain  one,  should  cer- 
tainly be  tried  in  those  cases  of  traumatic  stricture  in  which 
dilatation  from  above  has  been  carefully  tried  without  success, 
and  in  which  the  patient  is  threatened  with  starvation.  It  is, 
of  course,  only  suited  for  fibrous  stricture,  being  contra-indicated 
in  malignant  disease.  Mr.  Mo3aiihan  records  a  case  of  similar 
retrograde  dilatation  of  a  stricture  of  the  body  of  the  stomach 
after  gastrotomy  which  proved  successful.  Extensive  adhesions 
of  the  stomach  rendered  a  more  formal  operation  impracticable, 
and  at  the  time  he  regarded  the  thickening  as  malignant,  the 
event  proving  this  to  be  a  mistake  (Moynihan's  "  Abdominal 
Operations,"  page  194). 

4.    PYLORO-PLASTY 
By  this  term  is  understood  a  plastic  operation,  for  the  relief  of 
fibrous  stricture  of  the  pylorus,  in  which  no  part  of  the   stomach 
wall  is  excised.     It  may  be  equally  well  carried  out  on  any  part  of 
the  intestine,  but  only  when  the  stricture  is  ring-like,  and  does  not 
involve  much  of  the  length  of  the  gut.     It  is  quite  unsuited  for  cases 
of  malignant  disease.     Its  principle  is  simple.    The  narrowed  part 
having  been  well  defined,  the  stomach  is  opened  to  one  side  of  the 
stricture,  and  a  broad  director  (the  old-fashioned  hernia  director  is 
best)  is  passed  through ;    on  this  the  narrowed  wall  is  completely 
divided  into  healthy  tissue  on  the  other  side  of  the  stricture.    The 
longitudinal  wound  is  then  converted  into  a  transverse  one,  by  means 
of  traction  made  with  two  hooks  placed  at  the  centre  of  either  border. 
A  double  row  of  stitches  is  then  applied,  the  deeper  sutures  (which  may 
well  be  continuous)  going  through  mucous  membrane  and  submucous 
tissue,   the  more  superficial  being  the  usual  interrupted  Lembert's 
stitches,  which  involve  the  serous  and  muscular  coats.    The  hooks 
being  withdrawn,  an  extra  stitch  is  applied  at  either  end,  and  the 
operation  is  completed  by  careful  cleansing  of  the  peritoneal  surface 
of   the  pylorus  and  closure  of  the  abdominal  wound.    The  method 
will   be  readily  understood  by  reference  to  Fig.  55.    It   has    been 
largely  employed  for  cicatricial  stenosis  following  ulcer  of  the  stomach, 
and  occasionally  when  an  active  ulcer  has  been  excised  from  the  duo- 
denum or  pylorus  with  the  view  of  preventing  subsequent  stricture. 


192 


ABDOMINAL    OPERATIONS 


[part  • 


Pyloro-plasty  displaced  stretching  with  the  finger  (Loreta*s  operati : 
and  is  certainly  safer  and  more  efficient,  but  on  the  peimanenc\ 

its   results  much   doubt  has  been  thr-v^ 

since  many  cases  of  pyloric  stricture  in  v^b 

it  has  been  performed   have  required  ^v: 

sequent    gastro-jejunostomy,  although  ' 

patients  were  relieved  for  a  time.    It  isti 

to  see  why   the   operation  may  fail  in  t 

object,  since  by  doing  it  the  surgeon  actiii 

increases  the  amount  of  scar  tissue ;  furtl/ 

the  cicatrix  left  by  an  ulcer  of  the  pylr 

is  rarely  a  perfect  ring,  and  the  operati -: : 

quite  unsuited  for  broad,  irregular  scar?. 

Hence,  if   the   pylorus   is  much  scar. 
or   distorted    it   is   safer   to   do  a  ga^'' 
jejunostomy.      If    the   sui]geon  attempt- ' 
pyloro-plastic   operation,  and  is  dissati': 
with   the  immediate  result,  he  should  ct 
tainly  go  on  to  perform  the  foraier— 1«  ' 
anastomose  stomach  and  jejunum.    In-' 
interesting  case  in  which   this  course  "- 
adopted  by  Mr.  Rushton  Parker  (Brii  3/  • 
""  irPv^VoTAlrr""'  Joum.,  Feb.    nth,   1905)   the  patient  i 
The  upper  figure  shows  the  ^bout  three  years  later  from  perforating  u. 
incision  through  constricted  of  the  jejuuum.    The  pyloric  orifice,  v!: 

portion  (b)  from  stomach  (a)  ^  ■*  *^-' 

to  duodenum  (c).     In  the  had  been  the  site  of  the  plastic  opeW 

middle  figure  the  wound  is  ,        ,  ..,  ,        .  ij  i„> 

held  open  with  hooks  so  as   was  as  hard  as  cartilage,  and  would  a- 
T°  ti^T^  I'^^^^'se-shaped.   admii  the  tips  of  ike  scissors. 

In  the  lower  figure  it  is  again  r       i  .  •  k   •• 

converted  into  a  linear  wound  From    the    guarded     Way    in    whicn 

and  sutured  up  in  the  form  ..  -        ,  i      ^     t        i  j:-^i. 

shown.    (Diagrammatic.)        Operation  of  pyloro-plasty  has  been  m-^' 

the  reader  will  infer  that  our  opinion  oi  • 
unfavourable.    It  has  had  an  extensive  trial,  which,  according  to  l  - 
with  most  experience  in  performing  it,  has  resulted  in  an  advt:- 
verdict.     It  is  undoubtedly  ingenious,   and  might  be  expectni 
give  a  good  and  pennanent  result,  but  this  has  not  been  found  t  • 
the  case.     Even  when  limited  to  the  cases  for  which  alone  it  i?  - 
able,  those  of  fairly  narrow  fibrous  stricture,  recurrence  of  contru* 
is  often  met  with  after  a  year,  or  less.    Moreover,  gastro-jejuno-* 
is  so  successful  that  the  position  may  be  sununed  up  in  the  w'*- 
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of  a  surgeon  with  much  experience  in  stomach  operations :  "  I 
have  done  pyloro-plasty  many  times,  but  I  shall  never  do  it 
again." 

5.  RESECTION  OF  THE  PYLORUS  AND  GASTRECTOMY 

History  and  Object. — Pylorectomy  consists  in  removing  the 
pylorus,  together  with  the  adjacent  parts  of  the  stomach  and  of  the 
commencement  of  duodenum.  After  the  excision  the  divided  walls 
of  the  stomach  and  the  bowel  are  brought  together,  and  united  by 

sutures. 

The  operation  has  been  performed  on  account  of  non-malignant 
disease  in  a  few  isolated  cases,  the  condition  being  that  of  pyloric 
ulcer  or  of  pyloric  stenosis.  Apart  from  these  unimportant  ex- 
ceptions, the  operation  has  been  limited  to  cases  of  cancer  involving 
the  pyloric  orifice  of  the  stomach. 

The  possibility  of  excising  the  diseased  pylorus  was  suggested  by 
more  than  one  surgeon  about  the  beginning  of  the  last  century.  Ex- 
periments upon  animals  made  by  Giinther,  Gussenbauer,  Winiwarter, 
Wehr,  and  others,  at  a  later  period,  demonstrated  the  possibility  of 
the  operation. 

The  first  operation  upon  the  himian  subject  was  performed  by 
P6an  in  1879,  and  the  second  by  Rydygier  in  1880.  Both  patients 
died.  The  first  successful  operation  was  carried  out  by  Billroth 
in  January,  1881. 

Pylorectomy  has  been  somewhat  extensively  performed  in  Ger- 
many, but  the  operation  has  not  been  received  with  much  favour 
in  Great  Britain.  Care  in  selecting  suitable  cases  and  improve- 
ments in  method  and  details  of  operating  have,  however,  reduced 
the  direct  mortality  during  the  last  ten  years ;  but,  with  a  few  rare 
exceptions,  the  cancer  "  returns  "  within  six  months  or  a  year,  usually 
in  the  liver  or  lymph-glands.  In  1897  the  surgical  world  was  startled 
to  hear  that  the  whole  stomach  had  been  successfully  excised  in  a 
case  of  carcinoma  by  Dr.  Schlatter  of  Zurich.  Hartmann,  Moynihan, 
and  others  have  urged  and  practised  a  wide  excision  of  the  stomach 
when  the  extent  of  the  cancer  justifies  it. 

Mr.  A.  E.  Barker,  Mr.  Mayo  Robson,  Mr.  Rutherford  Morison 
in  England,  Prof.  Kocher,  and  many  other  surgeons  have  described 
modifications  of  the  operation,  especially  in  the  method  of  uniting 
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the  stomach  to  the  intestine.  If  the  resection  be  very  extensive, 
the  direct  union  of  stomach  to  first  part  of  duodenum  will  not 
be  possible,  and  then  the  best  course  will  be  to  close  both  enct 
completely  by  a  double  row  of  sutures  and  to  perform  a  gastrin- 
jejunostomy.  It  has  been  proved  by  Schlatter's  case  that  u 
patient  can  live  in  comfort  for  at  least  a  year  after  the  wholr 
stomach  has  been  removed.  In  many  others  the  removal  of 
a  large  part  of  the  stomach  has  not  interfered  with  the  digestive 
powers  of  the  patient.  It  is  more  important  to  keep  wide  i»i 
the  cancer  than  to  attempt  at  all  hazards  to  bring  stomach  and 
duodenum  together  at  the  risk  of  an  imperfect  excision  of  tlu 
tumour.  Hence  Billroth's  original  operation  of  pylorectoniy 
has  largely  given  place  to  a  more  extensive  gastrectomy.  Tli:i: 
the  prognosis  as  regards  ultimate  recurrence  has  been  mu:! 
altered  is,  however,  doubtful,  though  the  date  of  recurrenrc 
has  been  somewhat  deferred  in  many  cases.  An  admiraK 
account  of  the  operation  of  pylorectomy  and  its  modificati«3r> 
is  given  by  Hartmann  in  his  "  Chirurgie  Gastro-Intestinalr  ' 
(Paris,  1901),  and  in  what  follows,  this  account,  as  well  as  th<>r. 
of  Barker,  Billroth,  and  others,  has  been  utilised. 

Anatomical  Points. — ^The    chief    arteries  concerned   in    th 
operation  of  pylorectomy  are  the  coronary,  coming  direct  fr^n 
the  coeliac  axis  (Fig.  56),  and  the  gastro-duodenal  branch  of  thr 
hepatic.     It  is  advisable  to  secure  these  by  ligature  at  an  earU 
stage  of  the  operation.    (See  Fig.  49,  page  172.) 

The  lymphatic  glands  first  infected  by  a  pyloric  cancer  ar - 
those  lying  along  the  lesser  curvature,  between  the  layers  of  tl. 
gastro-hepatic  omentum,  and  a  chain  situated  below  the  great*  r 
curvature  in  the  meso-colon.    These,  if  enlarged,  may   be  re- 
moved in  one  piece  with  the  excised  portion  of  stomach*     But 
if  infected  glands  can  be  felt  close  to  the  liver  or  in  front  of  t!. 
vertebral  column  behind  the  pylorus,  excision  of  the  disea>-' 
pylorus  is  useless,  and  the  surgeon  should  content  himself  vnu 
the  temporary  relief  afforded  by  gastro-jejunostomy.     There  jr* 
further  limitations.     Pyloric  cancer  tends  to  infiltrate  the  ptrr: 
toneum  above  and  below,  to  contract  adhesions  to  the  pancr^.- 
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and  liver.  Secondary  nodules  may  form  early  in  the  liver,  and 
their  discovery  as  a  rule  negatives  the  idea  of  resection.  Nodules 
in  the  wall  of  the  transverse  colon,  in  the  great  omentum  or  the 
parietal  peritoneum,  are  unfortunately  common  with  pyloric 
cancer.  In  the  absence  of  such  secondary  deposits  the  chief 
point  to  ascertain  is  that  the  stomach  is  free  from  adhesions 


*■  Chirureie  Gaslro-Inwslinale.") 
r.  Coronary  nnery ;  H,   Hepatic  aneiy  ullh  lis  nloric  bninub  and  (a.C.IC.)  righl  ^nslro- 
upiploic    The  lymphatics  rroni  ibe  pyloric  ead  oT  the  stomaeh  iire  seen  to  end  In  gtnnds 
sliualrd  along  the  lesser  curvature,  and  also  in  othrrs  belcnv  the  great  curvature. 

due  to  cancerous  infiltration.  This  may  be  ascertained  by 
making  small  apertures  in  the  thin  lesser  omentum  and  meso- 
colon ;  with  the  finger  introduced  through  these  the  mobility 
or  otherwise  of  the  pylorus  can  be  ascertained.  Unless  it  is 
mobile,  resection  should  not  be  attempted. 

Preparation  of  the  Patient. — ^The  stomach  at  the  time 
of  the  operation  should  be  empty.  For  a  week  or  more  pre- 
viously to  the  operation  the  diet  should  be  very  carefully  regu- 
lated ;  and  if  sufficient  food  cannot  be  taken  by  the  mouth, 
such    feeding    must    be    supplemented    by    nutrient    enemata. 
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Peptonised  milk  appears  to  be  the  most  suitable  food  to  be 
given  by  the  mouth,  and  it  may  be  supplemented  by  certain 
prepared  foods,  beef-tea,  custard,  and  such  other  simple  articb 
of  diet  as  are  readily  taken  by  the  patient  and  are  well  bome. 
Some  operators  attach  importance  to  the  sterilisation  of  all 
food  taken  for  some  time  before  this  and  other  operations  on 
the  stomach. 

Some  advise  that  for  a  few  dajrs  before  the  perfonnanu 
of  the  excision  the  stomach  should  be  washed  out  daily,  eitha 
with  warm  water  or  with  some  very  weak  warm  antiseptu 
solution.    This  preliminary  washing  is,  however,  not  essential. 

The  washing-out  of  the  stomach  is  best  effected  by  mean? 
of  a  syphon  irrigator,  or  '*  syphon  stomach-tube."  Reversible 
stomach-pumps — ^and  indeed  all  forms  of  stomach-pimips— an 
to  be  absolutely  avoided. 

Tlie  stomach  may  be  washed  out  for  the  last  time  one  ii 
two  hours  before  the  anaesthetic  is  given.  It  will,  ho^^•e^tr 
suffice  if  the  only  washing-out  be  done  on  the  table  inunediatt  i} 
before  the  operation. 

The  bowels  must  be  thoroughly  evacuated  by  enemata. 

The  usual  antiseptic  preparation  of  the  skin  should  b< 
cairied  out. 

Every  arrangement  must  be  made  to  prevent  undue  !<•>> 
of  heat  from  the  patient's  body.  The  extremities  should  b< 
enveloped  in  warm  flannels,  and  a  good  supply  of  hot  bottlt- 
should  be  at  hand,  to  be  employed  directly  after  the  operation 

It  must  be  remembered  that  the  operation  involves  a  con- 
siderable time,  and  is  attended  with  no  small  degree  of  shoii 

The  general  arrangement  of  the  table,  the  accessories  ^'.* 
the  operation,  and  the  position  of  the  surgeon  and  his  assistant? 
are  the  same  as  in  other  abdominal  operations.     {See  page  97 

Instruments  Required.— Scalpel;  blunt-pointed  bistoun 
dissecting  and  artery  forceps  ;  twelve  pairs  of  pressure  forcej^ 
large  pressure  forceps  ;  volsella  ;  blimt-pointed  scissors,  straig 
and  curved  ;  sharp-pointed  scissors  ;  broad  spatulae  ;  rectar. 
gular    retractors ;     intestinal    clamps ;     fine-toothed    forcep? 
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straight  and  rounded  intestinal  needles ;  needle-holder  ;  aneu- 
rysm needle  ;  blunt  hooks  ;  sponge-holders  ;  fine  silk  ;  catgut ; 
straight  or  curved  needles  and  suture  material  for  the  parietal 
wound. 

One  of  the  best  forms  of  clamp  for  resection  of  stomach  or 
intestine  is  that  introduced  by  Sir  T.  Smith,  which  is  practically 
identical  with  that  called  Doyen's  clamp.  Makins's  clamp  also 
is  on  the  same  principle.  These  instruments  consist  of  two 
long  supple  arms  of  metal,  which  are  approximated  by  clamp 
or  screw  pressure.  Two  pairs  will  be  necessary.  Smith's, 
Doyen's,  and  Makins's  clamps  may  be  compared  in  Figs.  76, 
77,  and  78.  Many  other  slightly  modified  clamps  are  on  the 
the  market,  each  with  a  different  surgeon's  name  attached. 

The  Operation. — ^The  first  stage  is  necessarily  an  exploration 
to  decide  whether  a  malignant  growth  exists  or  not,  and  whether 
the  case  is  suitable  for  excision.  A  vertical  incision  an  inch 
to  the  right  of  the  middle  line,  made  from  the  costal  margin 
to  near  the  umbilicus,  is  the  most  suitable  one.  Through  this 
pylorectomy  or  gastro-jejunostomy  can  usually  be  effected, 
whilst  if  more  room  is  required  a  transverse  incision  through 
one  or  other  rectus  muscle  can  be  added  to  it.  The  severance 
of  the  muscle,  however,  makes  it  more  difficult  to  close  the 
abdominal  wound  well,  and  predisposes  to  a  ventral  hernia  ; 
it  should  therefore  be  avoided  if  possible. 

The  edges  of  the  peritoneal  wound  are  held  aside  by  catch 
forceps  or  suture  retractors;  the  surgeon  then  ascertains  the 
presence  of  the  pyloric  tumour  and  its  nature.  In  most  cases 
of  carcinoma  the  diagnosis  can  readily  be  made  on  inspection 
of  the  tumour,  but  it  should  be  remembered  that  the  induration 
around  a  chronic  ulcer  at  the  pylorus  may  closely  simulate  a 
new  growth.  If  there  is  no  doubt  as  to  the  stomach  being  the 
seat  of  cancer,  the  following  questions  must  be  decided  : — 

1.  Are  there  secondary  deposits  in  the  liver  or  scattered 

about  the  abdomen  ? 

2.  Are  the  lymphatic  glands  in  the  transverse  fissure  of 

the  liver  obviously  enlarged  ? 
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3.  Has  the  growth  contracted  firm  adhesions  to  important 

organs,  especially  the  pancreas,  liver,  or  colon  ?  U 
the  tumour  firmly  fixed  ? 

4,  Does  it  extend  for  some  distance  into  the  duodenum? 
If  either  of  these  conditions  is  present,  pylorectomy  is  not 

advisable — the  surgeon  must  content  himself  with  performing 
gastro-jejunostomy ;  or,  if  no  marked  obstruction  is  present  and 
the  growths  are  widespread,  it  may  be  best  simply  to  close  Hit 
abdomen  again.  It  is  presumed  that  the  conditions  are  favour- 
able for  excision  of  the  growth. 

Second  Stage,  Isolation  of  the  Pylorus. — ^This  is  the  m^^t 
difficult  and  the  most  tedious  part  of  the  procedure. 

The  lesser  omentum  and  meso-colon  are  perforated  abort 
and  below  the  growth,  as  already  described.  The  groMflh  15 
drawn  as  far  as  possible  into  the  wound,  and  a  ntunber  of  gau/e 
pads  (duly  counted)  are  carefully  packed  around  the  stomach 
and  pylorus,  in  order  to  prevent  extravasation  into  the  peritonea. 
cavity.  To  each  pad  a  long  tape  is  attached,  the  end  of  whiii 
lies  outside  the  abdomen. 

Slight  adhesions  to  adjacent  parts  are  divided,  and  the  pylom* 
is  freed  as  far  as  is  possible. 

The  great  omentum  is  now  divided  close  to  the  greatu' 
curvature,  and  over  as  small  an  area  as  is  consistent  with  ih' 
efficient  removal  of  the  growth.  It  should  be  clamped  n. 
segments  by  means  of  two  pairs  of  pressure  forceps.  Tl 
omentum  is  divided  between  the  forceps,  and  is  then  ligaturtx: 
upon  the  distal  side  of  either  pair.  In  the  place  of  this  t!: 
omentum  may  be  dealt  with  in  sections,  which  are  isolated  fc^ 
means  of  double  ligatures  passed  on  an  aneurysm  needle.  Tb. 
segments  thus  secured  are  divided  between  the  hgatures,  wliiv 
must  be  carefully  tied. 

The  lesser  omentum  is  treated  in  the  same  manner. 

Any  enlarged  glands  observed  must  be  removed.    Sjx-^- 
attention  should  be  directed  to  the  group  of  glands  along  ti 
lesser  curvature,  close  to  the  coronary  artery.    The  latter  vt>s 
should  be  ligatured  at  this  stage  close  to  the  point  at  wliich  tl 
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clamp  will  be  applied.  The  gastro-epiploic  arteries  on  either 
side  of  the  intended  excision  line  should  also  be  secured.  This, 
preliminary  ligature  takes  a  few  minutes,  but  is  worth  doing, 
as  it  renders  the  later  stages  of  the  operation  easier. 

When  the  pyloric  mass  is  free,  a  large  gauze-pad  is  passed 
beneath  it,  and  the  other  pads  packed  around  the  part  must 
be  rearranged. 

Both  the  stomach  and  the  duodenum  are  now  clamped  upon 
either  side  of  the  part  to  be  removed. 

The  duodenal  clamp  may  be  dispensed  with,  but  it  is  essential 
to  apply  one  to  the  stomach,  well  on  the  proximal  side  of  the 
growth.  A  second  clamp  is  then  fixed  near  to  the  other,  so 
that  when  the  stomach  is  divided  no  extravasation  of  its  contents 
can  occur. 

Third  Stage,  Excision  of  the  Diseased  Parts. — ^The  stomach 
is  divided  completely  across  between  the  two  clamps  with  straight 
scissors,  the  line  of  section 
passing  'obliquely  upwards 
from  left  to  right.  The  free 
pyloric  portion — ^held  in  the 
clamp — is  now  turned  over 
towards  the  left  until  the 
conmxencement  of  the  duo- 
denum beyond  the  growth 
is  reached.  The  gastro- 
duodenal  artery  is  here  ex- 
cised and  ligatured  close  to 
its  origin  from  the  hepatic. 
If  a  clamp  has  not  already 
been  applied  here,  this  is 
done,  and  the  scissors  now  divide  the  duodenum  at  right  angles. 
The  diseased  portion,  after  any  part  of  the  mesentery  still  attached 
has  been  severed,  is  then  removed. 

Fourth  Stage,  Union  of  Stomach  to  Intestine, — If  the  duo- 
denal end  can  be  brought  without  undue  tension  directly  in 
contact  with  the  severed  portion  of  stomach,  the  two  are  directly 


FIG.    57.— EXCISION  OP  PYLORUS,    ETC*. 

Fhe  |X)sition  of  the  incision  across  the  stomach 
will  vary  according  to  the  extent  of  the 
growth,  and  may  include  much  more  of  the 
stomach  than  is  here  shown. 
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united  by  suture.  The  two  clamps  are  brought  parallel  to  eadi 
other  and  near  together,  a  sufficient  amount  of  stomach  and 
duodenal  wall  protruding  beyond  each  to  allow  of  the  sutures 
being  introduced.  The  two  sections  will  not  correspond  in  size, 
that  of  the  stomach  being  often  considerably  larger.  As  the 
surfaces  are  linear  it  is  easy  to  see  how  much  of  the  storaacli 
section  must  be  closed  to  make  them  correspond.  The  duodenum 
must  be  sutured  to  the  lower  portion  of  the  stomach,  starting 
from  the  great  curvature.  The  superfluous  part  above  is  at 
once  closed  by  a  continuous  suture  of  fine  silk  which  traverse? 

all  the  coats.  A  similar  con- 
tinuous suture  is  then  madr 
to  unite  the  duodenum  to  th^ 
stomach,  leaving  an  opening 
the  full  size  of  the  former.  A 
second  suture  is  now  passed 
through  the  outer  coats  only 
all  round  the  line  of  union. 
the  clamps  are  removed,  and 
any  weak  spot  strengthened 
by  a  few  interrupted  Lembert'> 
sutures.  The  closed  upper  end 
of  the  stomach  wound  is  nov 
drawn  down  to  the  top  of  the  duodenum  and  fixed  by  a  ftv 
Lembert's  sutures.  This  completes  the  resection  with  end-ti- 
end  union,  but  it  has  been  noted  that  this  method  is  only  suitabk 
for  certain  cases,  those  in  which  the  growth  is  limited  to  tli- 
pyloric  region,  and  in  which  the  stomach  wall  is  not  wdely 
invaded.  Some  surgeons  discard  it  entirely,  but  it  is  a  g  ' 
method  and  has  given  satisfactory  results. 

We  will  now  consider  some  alternatives,  in  which  the  stomal 
wound  is  entirely  closed.     This  is  quickly  and  easily  effected, 
before  the  clamp  is  removed,  by  a  double  row  of  continuoib 
suture,  the  first  traversing  all  the  coats,  the  second  the  outer 
ones  only.     The  cut  end  of  the  duodenum  is  now  examinevl 
if  it  is  long  enough  to  allow  of  implantation  into  the  posteri -f 


FIG.  58.  — KX(  ISION  OF   PYLORUS   WITH   END- 
rO-KND  SUTIRE. 
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surface  of  the  stomach  (Hartmann's  and  Kocher's  method), 
this  is  done  in  the  following  manner  (Fig.  59) : — An  assistant 
steadies  the  already  sutured  stomach  with  both  hands,  rotating 
it  so  that  the  posterior  surface  turns  forwards.  A  continuous 
hne  of  suture,  through  outer  coats  only,  is  made  to  fix  the  posterior 
tdge  of  the  duodenum  to  the  back  of  the  stomach  ;  just  in  front 
of  this  an  aperture  is  cut  in  the  latter  of  the  same  size  as  the 


duodenum  end.  The  latter  is  then  implanted  and  fixed  by  the 
usual  double  continuous  suture. 

It  will  be  understood  that  the  new  pylorus  is  placed  posteriorly 
and  somewhat  above  the  remains  of  the  greater  curvature. 

Kocher's  method  should,  however,  not  be  attempted  if  the 
section  of  the  duodenum  has  had  to  be  made  so  far  to  the  left 
that  a  suitable  "  stump "  is  not  left  free.  Serious  accidents, 
such  as  wound  of  the  common  bile  duct,  of  the  portal  vein,  or  of 
the  pancreas,  have  happened  during  the  attempt  to  isolate  and 
free  the  duodenal  portion.  If  there  is  any  doubt  as  to  the  possi- 
bility of  union  being  safely  made  between   stomach  and  duo- 
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denum,  the  idea  should  be  abandoned,  and  gastro-jejunostomy 
resorted  to.  As  a  preliminary  step  the  end  of  the  duodenum 
is  firmly  closed  by  a  double  row  of  sutures.  In  our  opinion 
posterior  gastro-jejunostomy  is  certainly  better  than  aiiteri(»r 
in  such  circumstances.  No  special  description  is  required,  a^ 
the  details  will  be  the  same  as  those  given  on  page  211. 

Completion  of  the  Operation, — ^The  whole  field  of  ojjeratior. 
is  carefully  cleansed,  the  sutured  viscera  are  gently  replaced 
all  pads  or  sponges  removed  and  counted,  and  the  parietJ 
wound  carefully  closed.    No  drainage  should  be  required. 

After-treatment. — ^This  will  be  conducted  upon  the  genen/. 
lines  laid  down  in  the  treatment  of  cases  of  abdominal  section, 
and  especially  such  as  implicate  the  stomach.  {See  pages  Ir^- 
123.)  Every  measure  must  be  taken  to  prevent  the  effects  »i 
shock.  The  operation  is  of  long  duration,  lasting  two  ho\ir< 
or  even  longer. 

The  feeding  of  the  patient  is  a  matter  of  great  importanii 
The  strength  cannot  be  maintained  by  nutrient  enemata.  ai^ii 
by  ice  taken  by  the  mouth.  The  best  results  have  foUowro 
in  cases  where  food  was  early  administered  and  was  well  bomt 
Peptonised  milk  or  Benger's  food  in  small  quantities,  mtv* 
juices,  or  jelly,  should  be  given  as  soon  as  possible.  Nutriert 
enemata,  if  well  tolerated,  should  also  be  employed  for  the  fir>t 
few  days.  The  patient  will  do  far  better  if  raised  some\%*li..* 
on  pillows  than  if  kept  rigidly  supine. 

Results. — ^The   immediate   mortality   of    the   operation   h,  > 
greatly  improved  from  the  time  that  Billroth  introduced  it  thin\ 
years  ago.    Up  to  1885  the  deaths  were  probably  at  least  t- 
per  cent. ;    they  are  now,  in  the  hands  of  competent  surgeor.- 
about  30  to  40  per  cent.    The  improvement  has  been  due  panh 
to  asepsis  and  attention  to  detail,  but  still  more  to  the  select**': 
of  cases  suitable  for  the  operation  and  its  early  perfonnan** 
The   deaths   occur   mainly   within    twenty-four   or    forty-eipt' 
hours,  from  peritonitis,  collapse,  or  shock.    The  operation  mi>' 
of  necessity  be  a  long  and  difficult  one,  with  grave  risk  t ' 
patients  already  exhausted  by  pain,  vomiting,  and  semi-starvati*  r 
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The  mortality  must  be  compared  with  that  of  gastro- 
jejunostomy done  in  cases  of  pyloric  cancer.  Such  a  com- 
parison on  a  very  large  scale  is  afforded  in  a  recent  work 
by  Kucke.  Although  the  figures  are  more  discouraging  than 
some  writers  would  lead  one  to  expect,  they  are  the  more 
valuable  for  their  perfect  candour.  Kucke  collected  records  of 
563  cases  of  gastro-enterostomy  from  four  Continental  clinics, 
with  216  deaths — i.e.  40  per  cent. ;  216  cases  of  pylorectomy 
for  cancer  resulted  in  104  deaths — i.e.  a  mortality  of  48  per 
cent. 

Probably  the  great  majority  of  the  cases  for  which  gastro- 
enterostomy was  done  were  examples  of  malignant  disease, 
otherwise  the  very  high  mortality  would  be  difficult  to  account 
for. 

The  influence  which  extensive  adhesions  have  upon  the  result 
of  the  operation  is  well  shown  by  Saltzmann. 

In  fourteen  cases  without  adhesions  the  mortality  was  35.7 

per  cent.,  in  seventeen  with  slight  adhesions  the  mortality  was 

64.7  p)er  cent.,  and  in  twenty-six  cases  with  extensive  adhesions 

it  was  91.5  per  cent.    The  deduction  is  obvious  that  where  the 

pyloric  growth  is  found  to  adhere  firmly  to  liver,  pancreas,  or 

colon   the  surgeon  is  not  justified  in  attempting  its  excision.    We 

may  assume  that,  with  careful  selection  of  cases,  about  50  to  60 

per   cent,  of  the  patients  on  whom  excision  of  cancer  of  the 

stomach  is  performed  recover  from  the  immediate  effects  of  the 

operation.     What  is  their  ultimate  chance  ?     How  far  is  their 

life  prolonged  ?     Unfortunately,  the  answer  to  this  question  is 

neither   satisfactory  as  regards  the  past  nor  hopeful    for  the 

future.     However    free    the   excision,    whatever   care    may   be 

taken    in    removing  neighbouring  lymphatic  glands,  recurrence 

of  growth  is  almost  certain  to  happen  within  two  or  three  years. 

The  recurrence  takes  place  most  commonly  in  the  liver,  in  the 

deep  abdominal  glands,  and  in  the  general  peritoneum. 

It  is  true  that  there  have  been  a  few  cases  recorded  in  which 
an  apparent  cure  for  many  years  has  occurred.  Thus  one  of 
Billroth's  patients  was  alive  and  in  good  health  ten  years  after 
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pylorectomy    (for    supposed    cancer)    with    end-to-end    union. 
Similar  isolated  cases  have  been  reported  by  other  surgeons. 

It  is,  however,  probable  that  these  were  not  cases  of  trut* 
cancer,  but  of  chronic  non-malignant  ulcer  of  the  pyloric  r^on. 
In  cases  of  true  gastric  cancer  which  are  suitable  for  excision 
the  patient  may  be  restored  to  good  health  for  a  period  varying 
from  a  few  months  to  three  years.  This  has  been  our  own 
experience,  and  it  is  borne  out  by  that  of  many  surgeons.  Un- 
fortunately, respite  for  more  than  a  year  or  eighteen  months 
is  quite  exceptional. 

6.    GASTKO-JEJUNOSTOMY 

This  operation  consists  in  establishing  a  permanent  com- 
munication between  the  stomach  and  the  first  coil  of  the  jejunum 
just  below  the  end  of  the  duodenum.  It  was  first  propost-d  a.- 
a  substitute  for  pyloric  resection  in  cases  of  cancer  of  that  jKrt 
of  the  stomach,  but  its  use  has  been  largely  extended. 

The  procedure  was  devised  and  carried  out  by  WoWer  m 
1881  {Centralblatt  fur  Chirurgie,  Nov.  12th,  1881).  It  was  found 
that  the  obstruction  was  overcome  by  diverting  the  course  »»: 
the  food  matters,  that  the  patient  was  greatly  relieved,  thjt 
life  was  prolonged,  and  that  no  grave  gastric  symptoms  super- 
vened. In  course  of  time  it  became  evident  that  gastro-enter>- 
tomy  was  not  so  much  a  mere  substitute  for  pylorectomy,  t»r  • 
dernier  ressort  when  excision  could  not  be  practised,  but  a: 
operation  that  in  its  results  could  be  fairly  compared  with  th. 
older  operation,  and  could  be  considered  to  be  in  many  respe<t^ 
superior  to  it. 

The  result  of  gastro-jejunostomy  in  average  cases  of  pylon 
cancer  may  be  thus  stated  :  The  patient  loses  the  distressin; 
sjnnptoms  of  pain  and  vomiting,  he  becomes  able  to  digest  sol-d 
food  without  discomfort,  and,  in  consequence,  gains  weight  t  ■ 
a  surprising  degree.  This  condition  of  improvement  lasts  iron 
two  to  six  months,  possibly  twelve,  during  some  of  which  tin>- 
he  may  be  able  to  return  to  work.  Ultimately  wasting  agan* 
comes  on  with  the  progress  of  the  cancer  and  its  extension  •/ 


^ 


CHAP.  HI]  GASTRO-JEJUNOSTOMY  205 

the  liver,  etc. ;  the  sickness  probably  returns,  and  the  patient 
dies  from  cachexia  or  some  intercurrent  pneumonia,  etc.  In 
not  a  few  instances,  however,  to  the  surgeon's  surprise,  the 
improvement  is  maintained  year  after  year ;  it  is  unlikely  that 
there  has  been  cancer  in  these  cases.  It  is  practically 
impossible  to  distinguish,  short  of  prolonged  microscopic  ex- 
amination, the  indurated  lumpy  pylorus  associated  with  chronic 
ulcer  of  this  region  from  cancerous  stricture.  In  both  conditions 
the  lymphatic  glands  may  be  markedly  enlarged.  There  is  little 
doubt  that  most,  if  not  all,  of  the  permanently  successful  crises 
of  pyloric  resection  for  cancer  have  been  really  of  chronic 
inflammatory  nature. 

Hence  the  asserted  advantage  of  pyloric  resection  over  gastro- 
jejiuiostomy  for  cancer  in  obtaining  a  permanent  cure  in  some 
cases  falls  to  the  ground.  When  such  a  result  is  obtained  from 
either,  the  diagnosis  has  probably  been  mistaken. 

The  main  test  is  therefore  the  direct  mortality  of  the  two 
operations — and  here  there  is  no  question  as  to  the  lesser  risk 
of  gastro-jejunostomy. 

Nevertheless,  the  swing  of  the  surgical  pendulum  has  of 
late  been  in  the  direction  of  excision  (pylorectomy  or  partial 
gastrectomy)  when  it  can  be  performed  with  reasonable  prospect 
of  success.  The  respite  is  certainly  longer  than  after  gastro- 
jejunostomy  for  cancer. 

The  operation  of  gastro-jejunostomy  has  been  extended  to 
cases  of  chronic  ulcer  of  the  stomach  (i)  when  attended  with 
recurring  and  severe  haematemesis ;  (2)  when  stenosis  has 
occurred  at  or  near  the  pylorus  due  to  cicatrisation  of  an 
ulcer  ;  (3)  when  hour-glass  contraction  has  developed  from 
the  same  cause  ;  and  (4)  when  symptoms  of  gastric  ulcer 
have  continued  for  some  considerable  time  and  have  resisted 
careful  dieting  and  medicinal  treatment. 

The  object  of  the  gastro-jejunostomy  under  these  conditions 
is  twofold — to  relieve  obstruction  to  the  stomach  by  emptying 
its  contents,  and  by  giving  rest  to  the  organ  to  encourage  healing 
of  the  ulcer. 
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Gastrojejunostomy  has  of  late  also  been  performed  for 
simple  pyloric  stenosis  (not  associated  with  ulcer)  which  i> 
apparently  due  to  congenital  h3^rtrophy  of  the  muscular  m 
or  to  the  valvular  fold  being  too  pronounced.  It  may  be  re- 
quired in  young  children  or  in  adults ;  ciuiously,  nearly  all  th«^ 
cases  in  the  latter  have  been  females.  Mr.  A.  E.  Maylard  (Ch 
Trans. J  1904,  page  63)  records  seven  cases  of  this  kind  in  adults. 
all  treated  successfully  by  posterior  gastro-jejunostomy  p^- 
formed  by  the  method  described  on  page  211. 

History*  etc. — ^The  operation,  as  already  noted,  was  intr^ 
duced  by  Wolfler  in  1881."  The  subsequent  literature  on  tk 
subject  is  voluminous.  Wolfler,  Mickulicz,  and  Sonnenburg  e 
Austria  and  Germany ;  Hartmann  in  France ;  Murphy  ^^ 
others  in  the  United  States ;  and  Herbert  Page,  A.  E.  Barker 
Mayo  Robson,  and  Mojmihan  in  this  country,  have  made  valu- 
able contributions.  A  valuable  accoimt  of  experimental  vork 
in  this  operation  and  in  lateral  anastomosis  generally  is  giv^'"^ 
by  Messrs.  Ballance  and  Edmunds  in  the  Med.-Chir,  Trans.  1 ' 
1896,  pages  255  to  311. 

Much  discussion  has  taken  place  as  to  the  relative  advar 
tages  of  anterior  and  posterior  gastro-jejunostomy,  but  it  *'^ 
be  most  convenient  to  refer  to  this  subject  after  describing  t .: 
method  of  performing  each  operation. 

In  all  cases  of  gastro-jejunostomy  the  first  coil  of  sm- 
intestine  below  the  fixed  duodenum  must  be  attached  to  tr 
stomach   {see  Fig.  60).      Not  only  is  the  wall  of  this  part- 
intestine  thick  and  well  adapted  for  suturing,  but  it  is  - 
important  that  food  should  pass  from  the  stomach  into  tr- 
tipper  end  of  the  gut  so  that  digestion  may  be  properly  camt. 
out.    Thus,  whatever  method  be  employed,  the  surgeon  mi>* 
first  find  the  termination  of  the  duodenum,  which  is  fixed  " 
front  of  the  aorta  behind  the  transverse  colon.    The  deic' 
stration  of  the  commencement  of  the  jejunum  is  best  efiect 
by  drawing  the  transverse  colon  upwards  and  by  then  pas--- 
the  fingers  along  the  under-surface  of  the  transverse  meso-c 
until  the  vertebral  colunm  is  reached.    Just  to  the  left  of  * 
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spine  the  terminal  part  of  the  duodenum  will  be  discovered. 
This  will  lead  to  the  jejunum,  and  traction  upon  the  cOil  seized 
will  demonstrate  that  it  represents  the  very  commencement  of 
the  jejunum. 

It  is  im[>ortant  to  favour,  as  far  as  is  possible,  the  contents 
of  the  stoniach  passing  into  the  descending  limb  of  the  jejunal 
loop.    For  this  reason,  the  intestine  should  be  so  sutured  that 


ic  irantik'ersc  colcm  is  raised  am\  inn  »f  llie  slomai;!' 
made  in  the  ininsverae  nieso-colon.    Tlit  loop  of  the  jpjunum 
slnmach  (rfiliquely,  the  opening  iruidu  bemeen  the  Iwo  organs  is  b 


its  axis  may  correspond  with  that  of  the  stomach — i.e.  both 
running  from  left  to  right.  Further,  the  direction  of  the  loop 
secured  should  be  obliquely  downwards.  This  will  be  readily 
understood  by  reference  to  Fig.  62. 

The  jejunum  is  fixed  to  the  stomach  for  a  length  of  about 
three  inches,  the  central  two  inches  representing  the  actual 
aperture  of  communication.  The  fixation  of  the  two  in  either 
side  of  the  aperture  ensures  the  absence  of  kinking. 
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Instruments  Required. — ^These  are  of  a  simple  kind,  ar.J 
no  special  instruments  are  needed  besides  a  pair  of  straig:.: 
clamps.  Murphy's  buttons  were  at  one  time  often  emplow.. 
but  nearly  every  surgeon  has  given  them  up  for  simple  sutuni.;: 
Robson's  and  other  forms  of  bone  bobbins  are,  in  our  opini<'!i 
quite  useless. 

Preparations   for  the   Operation. — The    usual     antisept: 
preliminaries  have  been  carried  out.    A  sand-bag  beneath  tl 
upper  part  of  the  abdomen  is  often  convenient.     It  is  unneit- 
sary  to  expose  more  than  the  region  between  the   umbilit^^ 
and   the   sternum.      Dry,    hot,    sterilised   towels   are    carefiili 
arranged  all  round  this  area. 

It  is  desirable  that  the  stomach  should  contain  as  little  liu:. 

^^^    ^.^  as    possible,    and 

V      \  ;  preliminary       la\~v^ 

through  a  long  ml- 
ber  oesophageal  i\:\ 
should  be  carried  • »  * 
before  the  anaestlu  t: 
is  given. 

(i)  Anterior  Gas- 
tro-jejunostomy  b? 
Suturingr — ^Tht     ' 
domen  is   opened  : 
the  middle  line  ab  •• 
the    umbilicus .    a : 
the  stomach  regi*  'ii  > 
explored.     The  gn 
omentum    is   pu^h  _ 
to  the   right  side  • 
the     abdomen,     i* 
first  coil  of  jejun' ' 
is   identified    in    :. 
manner    describe 
(p.  206),  and  is  then  drawn  forwards  in  front  of  the  transvtT- 
colon,  so  that  it  can  be  brought  in  contact  with  the  stomach.     T\ 


m 

¥IG.  61.— THE  INCISION  (a  b)  L'SLAI-LY  EMHLOYKD  FOR 
OASTRO-JKJUNOSTOMY  AND  OTHER  OPERATIONS  ON 
THE  STOMACH. 

c  r,  Anterior  superior  spines  of  ilia;  d.  Incision  for  reachinjj 
the  right  ureter  cxtra-jHTitoneallv ;  e.  Incision  for  left 
inguinal  colotomy. 
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anterior  wall  of  the  latter  is  brought  out  of  the  wound,  as  well  as 

the  piece  of  jejunum,  and  both  are  packed  round  with  sponges 

or  gauze  compresses.    Care  is  taken  that  there  is  no  strain 

put  upon  the  jejunum  when  it  is  drawn  into  place.     If  the 

loop  of  jejunum  be  too   short  it  acts  as  a  strap  across  the 

transverse  colon,  and  drags 

upon     the    stomach.      The 

selected  coil  of   jejimum  is 

held  by  an  assistant,  whose 

fingers  act  as  compressors. 

No  clam[>s  are  needed.    The 

stomach  also  is  drawn  into 

the  parietal  wound,  and  the 

point  at  which  it  is  to  be 
opened  decided  upon.  A 
linear  incision,  one  and  a 
half  inches  in  length,  is  now 
made  through  the  outer 
coats  only  of  both  jejunum 
and  stomach,  the  incisions 
being  exactly  opposite  to 
each  other.  With  a  needle 
threaded   with    fine    silk  a 

FIC.  63. — ANTEKIOI  GASTRO-JEJUNOSTOHV.   (Fram 

continuous    suture    is    passed         Hanroanns-ChirurgieGnslro-lniealinale.") 

paraUelto  the  two  mcisions  '^'~^enUminr.ra^sv™Toion!™ndl'fi^^ 

and  posterior  to  them  ;    this  I*"  ""'«"<>■■  «""  °l  'h=  slomach.     The  opening 

'  belween  the  two  hits  been  made,  and  the  nnal 

is   knotted  at  each  end,  and         cowinuom  tulure  is  shown  drawing  the  outer 

the  two  surfaces  of  stomach 

and  jejunum  are  thus  brought  closely  together.  The  free 
ends  may  be  left  long  and  secured  with  forceps.  The  suture 
should  take  a  firm  hold,  going  as  deeply  as  the  submucous 
layer  in  each  viscus.  The  intestine  is  now  opened  by  com- 
pleting the  incision  already  begun  and  by  cutting  through  the 
mucous  coat ;  this  is  best  done  with  a  tenotome  and  completed 
with  scissors.  The  same  step  is  carried  out  in  the  stomach, 
any  gastric  juice  that  escapes  being  at  once  mopped  up  with 
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sponges.  Any  bleeding  vessel  should  be  seized  with  a  Wei.- 
forceps.  A  second  line  of  continuous  suture  is  carried  through 
the  posterior  side  of  the  opening — i.e.  the  side  already  dealt  imiI 
— ^the  needle  traversing  all  the  coats.  It  is  often  advisable  t- 
cut  away  with  scissors  the  protruding  edges  of  the  mucous  mem 
brane.  It  only  remains  to  make  a  third  line  of  suture  throue. 
the  outer  coats  in  front  of  the  opening — i,e,  to  cover  in  the  cm- 
tinuous  suture  just  made.  In  cutting  through  the  stomj>- 
and  intestine  walls  some  small  arteries  aie  sure  to  bleed,  but  tb\ 
rarely  require  ligature,  as  clamping  with  Wells'  forceps  k 
few  minutes  suffices  to  stop  them.  All  sponges  being  cour.v> 
and  removed,  the  sides  of  the  abdominal  wound  are  held  i'r- 
ward  so  that  the  stomach  and  the  jejunum  slip  back,  and  i' 
wound  is  closed  in  the  usual  manner. 

The  method  of  suturing  employed  in  the  above  operai:' 
will  perhaps  be  rendered  clearer  by  recapitulation.    The  t>* 
linear  incisions  made  through  the  outer  coats  only  of  stom. 
and  jejuniun  should  be  of  exactly  the  same  length ;  they  m:- 
the  size  and  position  of  the  anastomotic  opening.    The  first  r  ' 
of  stitches,  which  takes  a  firm  hold  of  all  but  the  mucous  C(X^^ 
fixes  the  opposite  surfaces  of  the  two  viscera  together  behind  t: 
linear  incisions  ;    it  saves  time  to  use  the  continuous  sutu: 
knotting  it  after  every  three  or  four  insertions  of  the  neiV.'.: 
Many  operators  employ  interrupted  sutures.     The  next  stq  ^ 
the  completion  of  the  opening  into  both  stomach  and  jejurr 
in  front  of  the  row  just  described.     If  the  mucous  membr.' 
bulges,  any  redundant  portion  is  cut  away  with  scissors.  T.* 
second  row  of  sutures  brings  the  edges  of  the  opening  into  stom  • ' 
and  jejunum  respectively  into  close  contact  all  round:  I' 
also  the  continuous  method  is  the  best  and  most  rapid.  T*. 
third  row,  which  is  practically  a  continuous  Lembert  suture  > 
shown  in  Fig.   62  ;    it  traverses  only  the  outer  coats.    T' 
or  three  additional  Lembert's  sutures  at  either  end  may  ^ 
required  to  take  off  the  strain  on  the  others,  and  to  prevent  >:  " 
kinking  of  the  intestine. 

(2)  Posterior    Gastro -jejunostomy    by    Suturing. -I 
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method  differs  from  the  preceding  in  the  following  respects  : — 
The  transverse  colon  and  great  omentum  are  turned  upwards, 
and  the  under  layer  of  the  meso-colon  is  exposed.  An  aperture 
is  made  in  the  latter,  avoiding  the  branches  of  the  superior 
mesenteric  artery  and  vein.  Through  this  aperture  the  posterior 
wall  of  the  stomach  is  drawn,  a  sufficient  area  being  exposed 
in  which  to  make  the  anastomosis.  Four  or  five  sutures  are  so 
applied  as  to  fix  the  edges  of  the  opening  in  the  meso-colon  to 
the  stomach  wall.  These  sutures  should  only  penetrate  the 
outer  coats  of  the  stomach.  Care  should  be  taken  to  make 
the  aperture  in  the  meso-colon  large  enough.  We  have  heard  of 
a  case  in  which  a  too  small  opening  in  this  layer  of  peritoneum 
subsequently  led  to  narrowing  of  the  gastro-jejunal  aperture. 

The  commencement  of  the  jejunum  is  then  drawn  forward 
so  that  the  part  which  is  directly  continuous  with  the  duodenum 
can  be  placed  in  apposition  with  the  area  of  stomach  already 
circumscribed.  It  is  important  to  leave  no  loop  of  intestine 
between  the  future  opening  and  the  duodenum  ;  the  nearer 
that  the  opening  can  be  placed  to  the  fixed  part  of  the  latter 
the  better. 

An  assistant  with  both  hands  grasping  the  stomach  makes 
its  posterior  wall  project  towards  the  loop  of  jejunum.  The  sur- 
geon now  makes  a  straight  incision  through  the  outer  coats  of 
both  viscera.  This  incision  should  be  about  one  and  a  half  to 
two  inches  long,  and  marks  the  size  of  the  opening  to  be  made 
in  stomach  and  jejunum  {see  Fig.  60).  The  suturing  is  then 
carried  out  exactly  in  the  manner  described  on  page  209.  When 
the  stomach  is  opened  it  is  well  to  explore  its  interior  carefully 
with  the  finger  in  order  to  ascertain  the  position  and  size  of 
the  ulcer,  etc.  It  is  usually  easy  thus  to  reach  the  pylorus, 
and  in  some  cases  an  ulcer  may  be  found  in  the  duodenum 
beyond  the  pyloric  ring. 

No  mention  has  been  made  m  the  preceding  description  of 
the  use  of  clamps.  It  is,  however,  certain  that  they  facilitate 
the  bringing  of  stomach  and  jejunum  together,  and  prevent 
the  escape  of  their  contents  when  the  two  viscera  are  opened. 
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The  operation  can  be  done  in  less  time  and  more  easily  if  they 
are  used  ;  on  the  other  hand,  the  surgeon  cannot  explore  tk 
interior  of  the  stomach  whilst  the  clamp  is  applied  to  it.  Wt 
will  assume  that  he  is  satisfied  from  the  examination  of  its  ex- 
ternal surface  that  an  ulcer  or  growth  is  present,  and  will  not? 
the  special  points  with  regard  to  the  use  of  the  clamps.  The: 
employment  makes  the  work  of  the  assistant  much  lighter. 
as  he  is  not  required  to  hold  the  stomach  against  the  intestine 
during  the  suturing.  In  fact,  if  the  surgeon  is  short-handed  v 
the  time  of  the  operation,  clamps  are  invaluable. 

The  transverse  colon  is  brought  out  of  the  wound  and  \m^- 
upwards  ;    a  good  apertiure  is  made  in  the  meso-colon,  takici 
care  not  to  divide  any  vessels.    A  pouch  of  the  posterior  v^i 
of  the  stomach  is  now  drawn  through  this  aperture,  as  near  tl. 
pylorus  and  greater  curvature  as  is  convenient.    One  pair  ! 
clamps  is  made  to  grasp  the  base  of  the  pouch  from  side  to  ?i^l 
The  first  loop  of  jejunum,  as  near  as  possible  to  the  fixed  poriir 
of  duodenum,  is  also  seized  in  another  clamp.    The  two  fsi> 
of    clamps    are    placed   parallel    and   close    together,  so  tl: 
stomach  and  jejunum  are  in  apposition.    The  suturing  is  n  ' 
carried  out  in  the  manner  already  described  (page  209).  Ti' 
first  continuous  suture  involves  only  the  outer  coats  of  the  tv 
viscera.    A  linear  incision  of  two  inches  is  made  into  the  tonir 
of  each,  any  superfluous  and  protruding  mucous  membrane  bi' ': 
cut  away  with  scissors.    A  second  line  of  continuous  suture  > 
carried  all  round  the  opening  ;  it  traverses  all  the  coats.    Fin:^- 
the  encircling  outer  suture  is  completed  in  front  of  the  openi'- 
and  the  clamps  are  removed  from  both  stomach  and  intestu/ 
If  thought  desirable  a  few  Lembert's  sutures  are  added,  especi^ 
at  either  end. 

Finally,  the  meso-colon  is  fixed  at  the  margin  of  its  apen:^' 
to  the  stomach  wall  by  three  or  four  sutures.     Mr.  Movhl 
recommends  that  the  meso-colon  should  be  sewn  to  the  jejur.  '• 
rather  than  to  the  stomach,  but  we  see  no  advantage  in  *•  * 
procedure. 

It  may  be  noted  that  if  clamps  are  employed,  the  surg^' 
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cannot  tell  whether  any  artery  in  the  stomach  wall  has  been 
divided  or  not ;  he  trusts  entirely  to  the  pressure  of  his  suture 
to  prevent  haemorrhage.  Although  this  pressure  usually  suffices, 
cases  of  serious  and  even  fatal  haemorrhage  after  gastro-jejunos- 
tomy  have  now  and  then  occurred. 

After-treatment. — ^The  patient  should  be  nursed  throughout 
with  the  upper  part  of  the  body  raised  ;  this  can  easily  be  ar- 
ranged with  pillows  or  by  the  head  end  of  the  mattress  being 
slung  up.  The  object  is  to  prevent  any  chance  of  regurgitation 
of  bile-containing  fluids  from  the  intestine  into  the  stomach, 
where  they  would  excite  vomiting.  For  the  first  twenty-four 
hours  it  is  best  to  give  nutrient  enemata,  and  nothing  by  the 
mouth  except  sips  of  water.  At  the  end  of  the  first  day  small 
quantities  of  milk  may  be  given  at  frequent  intervals,  and  if 
no  sickness  or  discomfort  ensues  the  quantity  is  soon  increased. 
This  is  followed  by  eggs  and  milk  or  custard,  imtil  by  the  fourth 
day  pounded  fish,  etc.,  is  reached.  The  bowels  are  kept  open 
by  enemata.  In  most  cases  recovery  is  remarkably  rapid,  and 
if  the  patient  has  been  much  reduced  previous  to  the  operation, 
a  remarkable  gain  in  weight  is  the  rule,  sometimes  two  or  three 
stones  in  a  few  months.  Such  rapid  improvement  is  most 
comnion  where  the  operation  has  been  done  for  pyloric 
obstruction. 

Comments  on  and  Modiflcations  of  the  Operation. — 
At  first  the  anterior  method  was  alone  used,  but  posterior  gastro- 
jejunostomy has  come  more  and  more  into  favour,  and  by  some 
surgeons  is  always  employed.  The  reasons  given  for  the  pre- 
ference of  the  posterior  method  are  (i)  the  opening  is  lower 
down  in  the  stomach ;  (2)  the  commencement  of  the  jejimum 
is  opened  instead  of  a  part  of  the  gut  several  inches  from  this 
point :  hence  regurgitation  is  less  common,  and  the  stomach 
evacuates  itself  more  readily ;  (3)  there  can  be  no  interference 
with  the  transverse  colon  by  the  jejunal  loop,  and  no  risk  there- 
fore of  intestinal  obstruction. 

On  the  other  hand,  anterior  gastro-jejunostomy  has  given 
excellent  results  in  many  cases,  and  it  is  somewhat  the  easier 
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to  perform.     Professor  Kocher  still  advocates  it  in  preference 
to  the  posterior  method. 

The  question  is  hardly  settled  yet,  but  on  the  whole  the 
posterior  method  is  to  be  advised,  whenever  practicable.  It  l^ 
not  necessary  to  discuss  the  use  of  Murphy's  button  in  performing 
gastro-jejunostomy,  since,  in  the  opinion  of  most  surgeons  now 
this  method  should  be  abandoned,  for  the  following  reasons: 
Suturing  has  given  a  larger  percentage  of  recoveries,  it  leave? 

no  foreign  body  behind 
which  may  perhaps  re- 
main in  the  stonaach 
there  is  little  or  n' 
tendency  for  the  open- 
ing to  contract  (tiii^ 
has  been  repeatedly  c-b- 
served  with  thebuttm, 
and  many  surge^nN 
after  a  trial  of  ttr 
other  method,  have  r^ 
turned  to  simple  sutur 
ing.  The  rapidity  \vit: 
which  the  latter  can  be 
performed  largely  d^ 
pends  on  practice  ac: 
^  r^,       u  1^      I        r ,  .u  K  ».     *u      the    use    of    the  o^n 

c,  Clamp  holding  loop  of  J,  the  jejunum,  which  is  then 

completely  divided  into  proximal  (b)  and  distal  portion   tinUOUS     SUtUie   iDStCi"^ 
(a).     For  completion  of  operation  see  next  figiire.  .  «       •    l 

of  mtemipted  stitcno 
In  some  of  the  earlier  cases  it  is  recorded  that  two,  threi.  - 
even  more  hours  were  taken.  A  surgeon  with  experience  of  tb 
operation  need  rarely  spend  an  hour  over  the  operation  fr'- 
the  first  step  to  the  last. 

Many  elaborate  modifications  have  been  practised  with  tu 
view  of  preventing  regurgitation  from  the  intestine  into  t:. 
stomach.  Of  these  the  Y  method  of  Roux,  illustrated  by  H' 
63  and  64,  may  be  taken  as  an  example.  It  involves  comp'f* 
division  of  a  loop  of  jejunum,  implantation  of  one  end  into  t:^ 


FIG.    63.— ROUX'S  Y  METHOD  OF  GASTRO-JEJUNOSTOMY. 
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stomach  and  of  the  other  into  the  side  of  the  jejunum.  Some 
surgeons  bring  up  a  loop  of  jejimum,  make  the  communication 
between  it  and  the  stomach,  and  in  addition  a  lateral  anasto- 
mosis between  the  two  sides  of  the  loop  (afferent  and  efferent 
portions).  We  beUeve  that  the  simplest  method  gives  the  best 
result,  and  the  fear  of  a  vicious  circle  being  established  is  ground- 


FIG.   64.— COMPLETION  OP  ROUX'S  OPERATION. 

The  distal  portion  of  jejunum  (a)  is  implanted  into  the  back  of  the  stomach  (s),  whilst  the 
proximal  portion  (b)  is  implanted  into  the  side  of  the  former. 

less  provided  that  the  surgeon  is  careful  to  join  the  very  com- 
mencement of  the  jejunum  to  the  stomach  in  the  manner 
which  has  been  described. 

Prof.  Kocher,  in  1903,  suggested  an  interesting  modifica- 
tion with  the  view  of  preventing  return  of  bile,  etc.,  into 
the  stomach  after  gastro-jejunostomy.  In  several  cases  he 
has  divided   the  peritoneum   above   and   to   the   right   of   the 
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first  part  of  the  duodenum,  and  so  been  able  to  push  m>*'ard> 
the  latter  sufficiently  to  establish  the  opening  between  the  stomav;;. 
and  the  duodenum  above  the  orifice  of  the  bile  duct.  The  meth ^ 
is  for  obvious  reasons  hardly  likely  to  be  applicable  to  mar.y 
cases  of  gastric  cancer  or  ulcer. 

The  very  elaborate  plastic  operation  on  the  pylorus  dtvi^t 
by  Finney,  an  American  surgeon,  appears  to  us  hardly  to  requir: 
description  here. 

The  chief  causes  of  mortality  directly  following  gaslrr 
jejunostomy  are : — 

1.  Haemorrhage  into  the  stomach.    This  has  occasionall} 

followed   both   suturing   and   the  use   of  Murphy  ^ 
button.    To  prevent  this,  if  any  vessel  of  unus:-- 
size   is   cut   across   during  the  operation  it  shcil 
certainly  be  tied  with  silk. 

2.  Collapse  and  exhaustion.     This  may  be  due  to  tl 

operation  having  been  postponed  too  long,  or  to  :t* 
being  too  protracted.  Strychnia  injections  and  pvs: 
nourishment  by  the  mouth  as  soon  as  possible  r- 
the  best  means  of  combating  it. 

3.  Peritonitis.    This  is  nearly  always  due  to  leakagi  * 

the  site  of  the  orifice,  and  is  certainly  mote  apt ' 
occur  when  Murphy's  button  has  been  emplc^yttl 

4.  Kinking  of  the  gut. 

5.  Persistent    vomiting.      Elevation    of    the    trunk  -• 

washing  out  the  stomach  with  warm  water  sh'  • 
be  employed  if  sickness  comes  on. 
Mortality  and  After-results  of  Gastrogojunostomy- 
When  performed  for  carcinomatous  stricture  of  the  pylf'^- 
the  death-rate  of  the  operation  is  naturally  higher  than  ^1'- 
it  is  done  for  chronic  ulcer.  In  the  latter  cases  too,  the  progn^'^- 
will  be  more  grave  if  severe  haematemesis  has  weakened  t. 
vital  powers  of  the  patient. 

With  regard  to  cancer  of  the  stomach,  so  much  depends  <  r 
the  extent  of  the  growth  and  other  circiunstances  that  it  > 
useless  to  assign  an  exact  percentage  of  deaths  to  the  operatKr 
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but  it  may  be  safely  said  that  the  danger  of  it  lies  rather  in  the 
condition  for  which  it  is  done  than  in  the  operation  as  such. 

When  performed  for  non-malignant  stenosis  or  to  give  rest 
to  a  simple  ulcer,  the  mortality  is  certainly  slight.  Our  own 
experience  would  put  it  well  under  10  per  cent. 

Much  will  depend  upon  due  selection  of  cases,  and  some- 
thing on  whether  they  are  drawn  chiefly  from  hospital  or  private 
sources.  The  personal  skill  of  the  operator  derived  from  long 
experience  is  an  important  factor.  Mayo  Robson  {Med.-Chir. 
Trans,,  1906)  put  the  mortality  at  only  5  per  cent.  On  the 
other  hand,  in  Cohn's  experience  the  mortality  was  8.5  per  cent., 
in  Czemy's  10  per  cent.,  in  Chlumsky's  as  high  as  20  per  cent. 

As  regards  the  after-results,  there  are  few  operations  that 
have  given  more  complete  success  than  gastro-jejunostomy  in 
suitable  cases — e,g,  simple  pyloric  stenosis,  extensive  chronic 
ulcer  and  its  complications.  The  patient,  after  a  few  weeks  or 
months  have  elapsed,  is  as  a  rule  restored  to  perfect  health. 
When  performed  for  duodenal  ulcer  the  result  is  equally  satis- 
factory. It  may  be  noted  that  in  the  latter  case  Moynihan 
reconunends  that  the  ulcer  of  the  duodenum  should  be  infolded 
by  a  few  Lembert's  sutures  in  addition  to  the  performance  of 
gastro- j  ej  unostomy . 

In  conclusion,  a  word  of  warning  may  be  given.  Gastro- 
jejunostomy has  not  unfrequently  been  performed  without  just 
cause.  For  chronic  gastric  catarrh  and  the  like  the  operation 
will  only  prove  a  disappointment. 

7.   OPERATION  FOR  GASTRIC  ULCER  AND  ITS  RESULTS 

Cireumstances  of  the  Operation.  —  The  chief  indication 
for  operation  in  cases  of  simple  gastric  ulcer  is  the  occurrence 
of  perforation  with  the  escape  of  stomach  contents  into  the 
peritoneal  cavity.  This  will  therefore  be  considered  first.  As 
soon  as  it  is  recognised  that  such  perforation  has  occurred  the 
abdomen  should  be  opened  in  the  middle  line  above  the  umbilicus, 
with  the  twofold  object  of  cleansing  the  peritoneum  and  sewing 
up  the  aperture  in  the  stomach.    The  less  the  delay  the  greater 
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will  be  the  chance  of  recovery.  This  is  well  brought  out  by 
the  statistics  given  by  Robson  and  Moynihan  ("  Diseases  of  tb' 
Stomach,"  1902,  page  161).  When  the  operation  was  under- 
taken within  twelve  hours  of  the  probable  onset  of  perforation. 
about  three  out  of  four  cases  recovered ;  between  twehe  and 
twenty-four  hours,  only  one  in  three  lived  ;  whilst  the  mortali:} 
of  those  operated  on  thirty-six  to  forty-eight  hours  after  jxf- 
foration  rose  to  100  per  cent.  Much  will  depend,  however,  or 
the  degree  of  irritation  produced  by  the  extravasated  fluid 
in  some  cases  localised  peritonitis  shuts  off  the  mischief,  an! 
an  operation  which  consists  in  the  free  drainage  of  a  subdii 
phragmatic  abscess  may  be  successful  many  days  after  tl.» 
actual  perforation.  On  the  other  hand,  if  the  stomach  is  f'^i! 
of  food  and  digestion  is  in  active  progress  when  the  gastric  ul/ 
gives  way,  an  intense  general  peritonitis  may  be  set  up  and  K 
accompanied  with  such  a  degree  of  shock  that  the  case  is  buf«- 
less  from  the  first. 

It  may  be  noted  that  rupture  of  a  pyo-salpinx,  or  the  bui^tin: 
of  an  abscess  which  had  been  localised  around  the  vermif^n^ 
appendix,  may  give  rise  to  the  same  symptoms  as  those  of  !>• 
foration  of  a  gastric  ulcer.     This  is  of  importance,  since  in  t: 
two  former  conditions  the  surgeon   should   explore  bdow  tL 
umbilicus,  in  the  latter  the  incision  is  made  above.   If  the  hist  r» 
can  be  obtained  of  prolonged  djrspepsia  and  persistent  epiga>tr 
pain  (worse  after  meals),  the  probabilities  are  in  favour  of  ga>tr. 
ulcer.    Haematemesis  is  a  most  uncertain  guide,  as  in  many  c^y^ 
of  gastric  ulcer  there  is  no  history  of  its  occurrence.    Abminr. 
resonance  over  the  liver  is  present  in  about  50  per  cent,  of  tl 
cases  of  gastric  perforation.    The  patient  should  be  given  t( 
chance  afforded  by  operation,  unless  when  seen  by  the  surp*- 
she  is  moribund  from  heart  failure,  or  unless,  with  the  Up 
of  time,  general  peritonitis  has  led  to  extreme  abdominal  d>- 
tension.    Before  operating,  the  shock  should  be  combated  ^ 
injections  of  strychnia,  by  enemata  of  brandy-and-watei.  -•'' 
water  bottles  and  blankets,  etc.     It  should  not  be  forgotten  t!  ' 
after  the  first  severe  symptoms  the  patient  may  rally  and  i 
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« 

deceptive  lull  of  some  hours'  or  even  days'  duration  occur.  This 
is  the  very  time  for  operation,  and  in  no  way  a  reason  for  its 
postponement. 

Steps  of  the  Operation. — ^The  skin  having  been  cleansed 
with  an  alcoholic  solution  of  an  antiseptic  as  thoroughly  as 
time  will  allow,  a  free  incision  is  made  in  the  middle  line.  Thin 
fluid  mixed  with  flakes  of  l5anph  (which  form  with  extraordinary 
rapidity)  or  with  particles  of  food  will  probably  escape  as  soon 
as  the  peritoneum  is  incised.  Stitch  retractors  or  pressure 
forceps  are  used  to  hold  the  edges  of  the  wound  forward,  whilst 
the  operator  with  a  large  soft  sponge  rapidly  clears  away  all 
extravasated  fluid  about  the  stomach,  and  brings  the  latter 
into  view.  It  may  be  necessary  to  break  down  adhesions  be- 
tween the  stomach  and  liver,  and  to  keep  the  latter  organ  out 
of  the  way  by  sponge  pressure  or  the  hand  of  an  assistant.  In 
the  same  way  coils  of  intestine  which  tend  to  protrude  should 
be  kept  aside  by  flat  sponges  or  gauze-pads.  It  is  fortunate 
that  the  common  site  for  perforation  is  one  of  the  most  accessible 
parts  of  the  stomach.  In  60  or  70  per  cent,  of  the  cases  the 
opening  will  be  found  on  the  anterior  wall  near  the  lesser  curvature 
and  nearer  the  pyloric  than  the  cardiac  end.  The  hole  may 
be  very  small,  and  usually  the  stomach  wall  for  some  distance 
around  it  is  thickened  and  hard. 

If  the  stomach  is  fairly  full  it  should  be  emptied  by  passing 
a  rubber  tube  down  the  oesophagus  and  gently  siphoning  its 
fluid  contents  away.  Mo}aiihan  lays  stress  on  the  value  of  this 
procedure. 

If  the  perforation  is  situated  under  the  left  side  of  the 
diaphragm  it  may  be  necessary  to  cut  across  the  rectus  muscle 
in  order  to  expose  it.  In  this  case  the  superior  epigastric  artery 
should  be  at  once  clamped.  A  perforation  close  to  the  cardiac 
end  is  extremely  difficult  to  expose.  Supposing  the  surgeon 
has  examined  the  whole  of  the  anterior  surface  without  finding 
the  ulcer,  and  yet  the  nature  of  the  extravasation  makes  it 
certain  that  the  alimentary  canal  is  leaking  high  up,  he  should 
carefully  examine  the  duodenum,  and  so  far  as  is  possible  the 
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posterior  surface  of  the  stomach.     A  perforation    of  the  du- 
denum  should  be  dealt  with  in  the  same  manner  as  one  of  t!/ 
stomach.     But  few  cases  of  suture  of  perforations  on  the  p>" 
terior  wall  have  been  recorded.    In  one  case  under  my  (J.  H.'- 
care  the  extravasated  fluid  was  noticed  to  be  oozing  firom  tl: 
foramen  of  Winslow — i.e,  out  of  the  lesser  sac ;  an  aj>ertijre  w^< 
made  in  the  lesser  omentum,  and  a  perforation  found  opposite  tir 
pancreas.    The  assistant's  hand  being  used  to  turn  the  stomal 
round,  and  so  expose  the  ulcer,  the  latter  was  excised,  a  r- .» 
of  sutures  was  inserted,  and  the  patient  made  a  good  recovtn 
It  has  been  recommended  that  the  posterior  surface  should  l^ 
reached  through  an  aperture  made  in  the  gastro-colic  omentur: 
i.e.  from  below,  but  experience  in  the  case  mentioned  leads  -^ 
to  advise  the  upper  route  through  the  lesser  omentum. 

It  may  be  that  the  patient's  condition  does  not  allow  •: 
time  being  spent  over  suturing  the  stomach  wall,  or  the  latt  • 
may  be  so  friable  that  any  stitches  inserted  at  once  cut  i>jt. 
but  generally  a  row  of  Lembert's  or  other  sutures  can  be  salt!. 
introduced.  If  the  ulcer  is  small,  it  may  be  excised  with  ad- 
vantage. Occasionally  a  piece  of  omentum  (or,  in  a  succes^^. 
case  reported  by  Mr.  Heaton,  a  piece  of  reflected  falciform  lit.  • 
ment)  can  be  sewn  down  over  the  perforation  when  the  lat:-' 
cannot  itself  be  closed  by  stitches. 

The  next  step  is  to  cleanse  the  peritoneal  cavity,  and  t'.  • 
is  best  done  by  large  moist  sponges.     Particular  attention  shcu 
be  paid  to  certain  regions,  namely — 
The  cavity  of  the  pelvis. 
Each  renal  fossa. 
The  subdiaphragmatic  spaces  on  either  side. 

The  subdiaphragmatic  spaces  are  especially  liable  to  be  o\^'' 
looked.  It  will  be  understood  that  to  reach  the  pelvis  the  wc»ur ' 
may  have  to  be  considerably  enlarged,  and  some  even  advc^ca: 
that  the  intestines  should  be  drawn  outside  the  abdomen  .- 
order  to  cleanse  them.  This,  however,  involves  increase  » 
shock  and  further  time,  and  it  is  important  that  the  surgt.  . 
should  work  with  all  possible  rapidity. 
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Free  handling  of  the  intestines  is  an  important  cause  of 
shock.  All  loose  foreign  material,  septic  fluid,  etc.,  should  be 
cleared  away  by  sponging,  but  no  attempt  should  be  made  to 
detach  adherent  flakes  and  layers  of  lymph  from  the  intestinal 
wall  in  these  cases.  Such  detachment  is  both  useless  and  harmful. 
Irrigation  with  warm  water  is  reconunended  by  some.  Sur- 
gical opinion  has  on  the  whole  tended  to  discard  irrigation, 
because  it  is  prone  to  carry  septic  material  into  regions  not  yet 
invaded.  Local  and  limited  irrigation,  however,  made  with  a 
saturated  sponge,  is  often  useful.  (For  a  discussion  on  the 
general  question  see  page  107.) 

It  is  a  good  plan  to  pass  a  small  sterile  sponge  on  a  holder 
into  any  recesses  amongst  the  viscera  to  ascertain  by  inspection 
of  it  whether  the  stomach  contents  have  invaded  them  or  not. 
If  the  sponge  is  not  soiled  such  recesses  should  be  left  severely 
alone  in  the  peritoneal  toilette. 

Before  closing  the  abdomen  the  surgeon  should  provide  for 
drainage  of  the  stomach  region  by  tubes  and  gauze  drains,  par- 
ticularly of  the  left  h3rpochondrium.    It  is  often  advisable  to 
drain  each  loin  as  well  as  Douglas's  pouch  by  tubes  brought 
out  through  counter-openings.    It  is  almost  always  necessary 
to  drain  Douglas's  pouch  by  a  suprapubic  drain,  which  can  be 
introduced  through  a  puncture  separate  from  the  main  wound. 
Shoidd  gastro-^ejunostomy   be  performed  at  the   same  time? 
Although  it  is  true  that  some  cases  have  recovered  after  this 
course  has  been  adopted  we  think  that  it  is  not  to  be  recommended. 
The  condition  of  the  patient  with  perforation  of  the  stomach 
is  such  that  any  prolongation  of  the  operation  is  to  be  avoided. 
If  the  patient  recovers  the  question  of  gastro-jejunostomy  may 
be  considered  later  ;  in  many  cases  it  will  not  be  found  necessary. 
After-treatment. — ^The  shock  of  the  operation  is  best  met 
by  free  intravenous  or  rectal  injections  of  saline  infusion  and 
strychnia.    The  patient's  pelvis  should  be  raised  and  the  head 
kept  low.    For  some  days  after  the  operation  feeding  with 
peptonised  milk  and  meat-juice  should  be  carried  out  per  rectum. 
If  the  perforation  has  not  been  closed  by  sutures,  or  if  it  leaks 
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subsequently,  the  region  of  the  stomach  should  be  gently  im- 
gated  every  day,  and  a  two-way  dramage  tube  is  convenicr: 
for  the  purpose.  Occasionally  a  secondary  abscess  devel;^ 
high  up  under  the  diaphragm,  and  may  need  a  posteri' 
opening. 

Proportion  of  Recoveries. — It  is  probable  that  of  all  tL 
cases  operated  on,  not  more  than  30  per  cent,  recover,  thc^uu 
it  would  be  easy  to  quote  more  favourable  statistics.  As  aire,  i 
mentioned,  the  earlier  the  time  at  which  the  operation  is  uni* 
taken  the  greater  is  the  patient's  chance.  The  mortality  ^* 
tending  perforation  of  duodenal  ulcer  is  even  higher  than  t!:.' 
of  gastric  perforation,  and  comparatively  few  cases  have  b^' 
operated  on  successfully.  For  a  record  of  cases,  see  Mr.  M"\t 
han's  paper.  Lancet^  December  14th,  1901. 

Operation   for  Gastric  Ulcer  which  has  not  Perforated 
— In  view  of  the  many  comphcations  following  gastric  ul-'' 
the  considerable  mortality  due  to  haematemesis  from  the  a 
(about  10  per  cent,  of  all  cases),  and  the  still  higher  mortal' 
following  perforation  from  this  cause,  it  is  reasonable  to  exp 
that  early  operation  will  be  more  resorted  to.     The  objeii  ■ 
such  early  operation  is  a  direct  and  curative  one,  and  is  acrr 
plished  either  by  (i)  excision  of  the  ulcerated  part  of  the  stoir  ■ 
wall,  followed  by  careful  suturing  of  the  wound  ;   (2)  ligaturi 
the  bleeding  point  after  opening  the  stomach  ;    or  (3)  p^" ' 
jejunostomy  to  give  rest  to  the  stomach  and  promote  he^tl-- 
of  the  ulcer. 

Gastro-jejunostomy  has  been  attended  with  consider*- 
success  in  the  treatment  of  cases  of  persistent  or  recurrr 
haematemesis. 

It  should  be  noted  that  in  some  cases  of  severe  or  even  i ' 
haematemesis  which  have  been  diagnosed  as  gastric  ulcer  ' 
appreciable  ulcer  has  been  found  after  a  thorough  search,  ti^' 
during  operation  or  at  the  post-mortem  examination.   T:  *^ 
cases  are,  however,  quite  the  exception. 

The  cases  of  haematemesis  most  favourable  for  operation 
those  of  repeated  haemorrhage  of  small  amount,  which  pr*^*^^ 
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anaemia  and  asthenia.  Ulcers,  whether  partially  healed  or  not, 
which  are  situated  near  the  pylorus  tend  to  cause  narrowing 
of  this  part,  and  lead  to  gastric  stasis  and  dilatation.  In  both 
these  forms  of  stomach  disease  gastro-jejunostomy  is,  as  a  rule, 
most  successful.  Operation  should,  however,  be  avoided  in 
cases  of  simple  atonic  dilatation  of  the  stomach  as  well  as  on 
patients  with  neurasthenic  conditions  (apart  from  organic  disease). 
Moreover,  gastro-jejunostomy  performed  for  simple  ulcer 
without  pyloric  obstruction  is  sometimes  unsuccessful.  The 
majority  of  such  cases  can  be  cured  by  complete  rest  in  bed  with 
careful  dieting  and  medical  treatment.  The  operation  has  been 
too  often  performed  in  unsuitable  cases,  such  as  those  of  chronic 
dyspepsia  without  ulcer,  in  which  only  disappointment  and 
discredit  can  result  from  it. 

Excision  of  the  Ulcer  in  place  of  Gastro-jejunostomy. — As  al- 
ready noted,  this  procedure  is  not  in  favour  with  most  surgeons. 
But  Rydigier,  for  example,  urges  that  resection  is  on  the  whole 
the  most  rational  operation  of  the  two,  and  that  with  special  care 
in  the  technique  it  is  quite  as  safe.  In  our  opinion,  excision  of 
the  ulcer  is  often  impossible,  or  is  attended  with  undue  risk. 

Operation  for  Haematemesis. — If  the  surgeon  aims  at  deal- 
ing directly  with  the  bleeding  ulcer,  an  incision  is  made  in  the 
long  axis  of  the  stomach  through  its  anterior  wall,  the  viscus 
being  brought  as  far  as  possible  into  the  wound.    The  edges  of 
the  stomach  wound  being  held  open,  the  interior  is  carefully 
sponged  out,  and  its  mucous  membrane  inspected.    It  may  be 
that  a  single  well-defined  ulcer  is  found:  in  this  case  complete 
excision  may  be  performed,  unless  it  be  situated  on  the  posterior 
wall.     If  excision  be  impossible,  gastro-jejunostomy  is  frequently 
advisable.    The  bleeding,  however,  sometimes  proceeds  from  a 
number  of  minute  vessels,  which  may  be  secured  separately  by 
fine  silk  ligatures  applied  to  each  bleeding  sj)ot  as  the  mucous 
membrane  is  made  to  bulge  forwards.     In  any  case,  whether 
the  bleeding  spot  can  be  directly  dealt  with  or  not,  it  is  advisable 
to  perform  a  gastro-enterostomy.    Mo3mihan  {Brit,  Med,  Journ,, 
April  8th,  1905),  out  of  a  total  of  twenty-two  operations  for 


224  ABDOMINAL    OPERATIONS  [parti: 

hsematemesis,  performed  gastro-jejunostomy  in  twenty-one.    In 
three  of  these  cases  the  ulcer  was  also  excised.     It  should  b- 
noted,   apart   from   the   difficulty   often   met   with    in    findbe 
the  source  of  the  bleeding,  that  gastric  ulcers  are    frequent^ 
multiple    or    complicated    by    such    adhesions    (esp)ecially  t 
pancreas  or  liver),  that  their  excision  would  be  most  dangen/> 
There   is   no    question  that  simple  gastro-jejunostomy  is  t:. 
safest  form  of  operation  for  chronic  ulcer  of  the  stomach,  wheth.r 
attended  by  haematemesis  or  not,  and  that  in  a  considerab 
proportion  of  cases  it  is  followed  by  cure. 

DUODENOSTOMY  AND  JEJUNOSTOMY 

These  operations  consist,  as  the  names  imply,  in  the  establi>b:, 
in  the  duodenum  or  jejunum  of  an  artificial  opening  or  stoma,  thi' .:j. 
which  food  can  be  introduced.    The  measures  have   been   can: 
out  in  cases  of  stenosis  of  the  pylorus  of  various  kinds. 

Duodenostomy  was  first  performed  by  Langenbiich  in  1879.    ^ 
operation  has  been  carried  out  in  two  stages.     In  one  the  bt»ttt! 
attached  to  the  wound  in  the  parietes ;    in  the  other  it  is  optn* :. 

The  operation  has  been  performed  several  times,  but  in  fev   :. 
stances  has  the  patient  survived  more  than  a  few  days. 

In  jejunostomy  the  artificial  opening  is  made  lower  down  in  • 
intestine.    This  operation  has  not  been  performed  many  times.  '• . 
it  has  been  attended  by  some  degree  of  success.     It  is  claimed  * 
this  measure — when  compared  with  gastro-enterostomy   or  p_\    - 
resection — that  it  is  very  simple,  that  it  is  readily  carried  out.  2: 
that  it  may  be  very  quickly  performed.    There  is  no  risk  of  ex: 
vasation  from  the  stomach,  or  of  kinking  of  the  bowel  ;   the  c 
cannot  be  compressed,  as  has  been  the  case  sometimes  in   ga>'r 
enterostomy ;  and  more  complete  rest  is  given  to  the  malignant  grc'V : 

The  stomach  is,  however,  excluded  from  the  digestive   prcw-^ 
and  unless  the  artificial  opening  be  made  quite  high  up  in  the  jeji:r.'r 
the  probability  of  gradual  starvation  is  considerable.     The  storr^ 
is  not  relieved,  and  no  food  can  be  taken  by  the  mouth. 

Moreover,  the  fluid  in  the  duodenimi  and  upper  jejunum  is  \. 
irritating  to  the  skin,  and  it  is  more  difficult  to  prevent  it  from  esci.    ^ 
than  in  the  case  of  gastrostomy. 

For  these  reasons  the  operations  are  hardly  worth  describir.^ 


m  I 


dmi 


i~   U'i  ' 
i|sitj=| 


5   %H  e 


CHAPTER   IV 

OPERATIONS  ON  THE   PANCREAS 

Preliminary  Considerations. — ^The  pancreas  (Plate  XI.)  is  not 
only  richly  supplied  with  blood-vessels,  it  is  in  close  relation  with 
a  remarkable  number  of  large  arteries  and  veins.  No  other  viscus 
compares  with  it  in  this  respect.  Resting  immediately  upon  the 
vena  cava  and  aorta,  it  is  tunnelled  vertically  by  the  portal  vein 
and  superior  mesenteric  artery.  The  splenic  artery  and  vein  are 
closely  applied  to  its  upper  border.  Many  branches  of  these 
main  vessels  run  on  its  surface  or  traverse  its  substance.  Hence 
a  cyst  of  the  pancreas  is  apt  to  present  large  arteries  and  veins 
in  its  wall  which  require  careful  avoidance  during  the  operation 
of  drainage.  Hence  also  the  frequency  with  which  haemorrhage 
complicates  suppuration  or  inflammation  of  the  gland  itself. 

The  pancreas  extends  obliquely  across  the  spine  in  front  of 
the  first  and  second  lumbar  vertebrae,  from  the  hollow  of  the 
duodenum  to  the  spleen.    Its  most  prominent  part,  concealed 
by  stomach  and  transverse  colon,  is  that  part  of  the  body  to  the 
left  of  the  head.    This  part,  which  may  be  detected  in  thin  sub- 
jects through  the  abdominal  wall,  is  pushed  forward  by  the  spine. 
The  pancreas  lies  more  deeply  as  one  approaches  the  tail  of  the 
organ,  and  even  if  this  part  is  enlarged  by  disease  or  tumour  it 
rnay  be  impossible  to  feel  through  the  abdominal  wall. 

The  deep  position  in  the  left  loin  of  the  pancreatic  tail  should 

ty^  noted  with  regard  to  possible  drainage  of  a  pancreatic  cyst 

irr  this  region.     It  is,  however,  unlikely  that  a  pancreatic  tumour 

ould  be  approached  from  this  direction  before  its  nature  and 

lations  were  ascertained  through  an  abdominal  section  made 

iri    front.    As  an  adjunct  to  anterior  drainage,  an  opening  in  the 

l^ft   loin  has  frequently  been  employed  with  success.     So  im- 
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portant  are  the  posterior  relations  of  the  pancreas  on  the  rirV. 
side  that  it  would  seem  impracticable  to  drain  a  cyst  of  the  orgj 
in  the  right  loin.    Nevertheless  in  a  few  cases  this  has  been  dcr.^. 

The  pancreas  rests  at  either  end  on  the  right  and  the  h' 
kidney.  An  important  relation  of  the  pancreas  is  to  the  It^^: 
sac  of  peritoneum  which  covers  the  whole  of  its  anterior  surio' ' 
Many  "  pancreatic  cysts  "  have  been  proved  to  develop  really  r 
the  lesser  sac  (Jordan  Lloyd),  and  hence  their  fluid  contcr> 
may  possess  but  Uttle  digestive  properties.  Whether  a  q-st  b  ^ 
developed  in  the  gland  itself  or  in  the  lesser  peritoneal  sac  it  > 
certain  to  push  forwards  and  to  adhere  closely  to  the  stomj' 
and  colon,  which  will  probably  be  flattened  and  displaced  by  tl 
cyst. 

There  is  obvious  risk,  in  opening  a  C5^t  of  the  panaea^  • 
lesser  sac,  that  the  displaced  and  adherent  stomach  or  colon  m. 
be  accidentally  wounded.  One  surgeon  has  recorded  his  «v 
perience  of  drainage  of  a  pancreatic  cyst  through  both  ga^*^ 
walls,  and  has  seriously  proposed  this  method  for  occasional  u^ 
His  imitators,  if  any,  will  be  imintentional. 

Exploration  of  the  Pancreas. — ^When  the  abdomen  has  \^< 
opened  the  front  of  the  pancreas  can  be  reached  by  one  of  tl: 
routes  : — 

1.  Through    the    gastro-hepatic    omentum    above  • 
stomach. 

2.  Between  stomach  and  transverse  colon  through  r 
gastro-colic  omentum. 

3.  Through  the  meso-colon,  as  in  gastro-jejunostomy 
For  simple  exploration  of  the  pancreas  it  is  not  imfK»rt." 

which  route  is  taken  so  long  as  the  vessels  in  the  respectiw  p' 
toneal  folds  are  avoided,  but  for  purposes  of  drainage  the  st^^ 
route  is  the  one  to  be  chosen.    In  the  case  of  c)rsts  the  sun:^ 
will  choose  either  route  i  or  route  2,  according  to  the  dir«v: 
in  which  the  cyst  bulges  the  most. 

Apart  from  the  danger  of  wounding  large  vessels  in  incb' . 
the  pancreas,  this  organ  must  be  treated  with  the  greatest  re>: 
by  the  surgeon.    Even  a  small  incision  into  its  parenchjina  n 
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involve  the  escape  of  most  irritating  and  powerful  fluid  into  the 
peritoneum,  fat-necrosis  being  another  special  complication  of 
wounds  of  the  pancreas. 

It  is  impossible  to  suture  the  pancreas  so  as  to  be  sure  of 
good  union,  and  hence  drainage  should  be  provided  for  invariably 
if  the  surgeon  has  been  obliged  to  incise  this  organ. 

Operative  Treatment  of  Acute   Pancreatitis.— The  causes 

of  acute  inflanmiation  of  the  pancreas  are  still  in  doubt.    The 

only  one  clearly  established  is  a  blocking  of  the  ampulla  of  Vater 

by  a  small  stone  which  dams  back  bile  into  the  pancreatic  duct. 

In  many  cases,  however,  no  calculi  are  present.    The  s)miptoms 

are  as  a  rule  of  extreme  gravity  and  rapid  onset ;    they  may 

simulate  those  of  intestinal  obstruction  or  perforation  of  a  gastric 

or  duodenal  ulcer.    Fitz  observes  :    "  Acute  pancreatitis  is  to  be 

suspected  when  a  previously  healthy  person  or  sufferer  from 

occasional  attacks  of  indigestion  is  suddenly  seized  with  violent 

pain  in  the  epigastrium,  followed  by  vomiting  and  collapse,  and, 

in  the  course  of  twenty-four  hours,  by  a  circumscribed  epigastric 

swelling,  tympanitic  or  resistant,  with  slight  rise  of  temperature." 

Mojmihan  noted  in  two  cases  that  the  general  surface  of  the  body 

was  livid,  cold  and  damp — evidence  of  the  extreme  collapse  of 

the  patient.    Halsted  also  lays  stress  upon  the  peculiar  lividity 

or  cyanosis  of  the  abdominal  wall.    Acute  pancreatitis  is  usually 

accompanied  by  haemorrhage  into  the  gland,  which  soon  escapes 

into  the  peritoneal  cavity.    Owing  to  the  action  of  the  pancreatic 

fluid,  the  fat  in  the  neighbourhood  undergoes  necrosis,  and  sodden 

sloughs  may  be  found  mixed  with  blood-clot.    Occasionally  (as 

in  one  case  we  drained  with  success)  an  acute  localised  abscess 

without  haemorrhage  is  met  with  in  the  substance  of  the  pancreas, 

the  pus  being  retained  under  high  tension.    Whether  this  be  the 

case,  or  whether  haemorrhage  with  sloughing  or  necrosis  is  present, 

the  provision  of  free  drainage  probably  gives  the  best  chance  of 

recovery.    At  the  same  time  operation  whilst  severe  collapse  is 

present  is  almost  certain  to  prove  fatal,  and  the  recoveries  from 

acute   septic  pancreatitis  under  any  circumstances  have  been 

very  few.    Thus  Dr.  Halsted  {Johns  Hopkins  Bull.,  June,  1901) 
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noted  that  "  of  twenty-five  cases  of  acute  haemorrhagic  pancreat  b 
operated  upon,  only  two  have  recovered,  a  case  operated  upon  b. 
me  eleven  years  ago,  and  Halen's  case  recently  reported.'  A: 
the  London  Hospital  of  late  years  twelve  cases  of  haMnoirW 
and  phlegmonous  pancreatitis  have  been  operated  upon  K 
abdominal  section,  all  with  fatal  ending. 

Mickulicz  in  1903  collected  records  which  would  give  a  v 
more    favourable    view    of   the   results    of   operation.   Out 
seventy-five  cases  of  operation  for  acute  pancreatitis  no  less  lU 
twenty-nine  patients  recovered,  i.e.  35  per  cent.    It  must  > 
remembered  that  this  list  was  drawn  up  chiefly  from  isol'. 
records  in  print  of  successful  cases,  and  the  following  figures  & " 
the  London  Hospital  records  during  the  years  1902  to  1907  c 
probably  a  more  truthful  picture  ; — ^Number  of  cases  of  ac :: 
haemorrhagic,   or  suppurative   pancreatitis,   fifteen — ten  idu^ 
five  females.    Of  fourteen  operated  on,  two  only  recovered. 

The    prognosis    after    operation    for    subacute   panacii'' 
particularly  where  a  localised  abscess  has  formed,  is  more  fa^ 
able.     Three  out  of  five  cases  operated  on  by  Mayo  Roi?^' 
recovered  {Brit.  Med.  fourn.,  May  nth,  1901), 

Details  of  the  Operation,  etc.— The  collapse  of  the  pati : 
must  be  overcome  first  by  giving  morphia  hypodennicallv. 
reUeve  the  intense  pain  always  present,  and  by  free  admin^r 
tion  of  brandy  in  warm  saline  injections  per  rectum^  etc.  E* 
should  be  the  anaesthetic  unless  a  local  one  (eucaine)  is  pret*^ 
A  sand-bag  or  pillow  is  placed  behind  the  back.    The  abd'  r: 
is  rapidly  opened  in  or  to  the  right  of  the  middle  line  above : 
umbilicus.    Any  blood-stained  fluid  found  is  mopped  out, 
the  stomach  is  drawn  upwards.    If  distended  it  should  be  Wi^ 
out  and  emptied  through  an   oesophageal  tube.    The  sv< 
pancreas  will  probably  be  foimd  to  protrude  forwards  bec^ 
the  gastro-colic  omentum,  in  which  haemorrhages  or  patch& 
necrosed  fat  are  present.    A  small  incision  through  the  oin<r- 
is  made,  directly  over  the  swollen  gland,  taking  care  to  ^' 
the  transverse  colon  and  any  large  blood-vessels  in  the  omtT* 
The  surrounding  area  is  guarded  by  moist  sterile  s^^'abs  or  t^ 
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(with  the  usual  precautions  against  their  possible  loss).  The 
opening  in  the  omentum  is  stretched  and  the  pancreas  itself  ex- 
amined. If  an  abscess  or  fluctuating  patch  is  found,  it  is  incised, 
the  pus  or  broken-down  tissue  sponged  away,  and  a  large  double 
or  two-way  drainage  tube  inserted.  The  tube  is  secured  to  the 
anterior  abdominal  wall  by  two  sutures,  and  a  strip  of  sterile 
gauze  is  lightly  packed  round  the  tube  down  to  the  gland.  As 
much  of  the  abdominal  wound  as  is  convenient  is  then  sewn  up, 
of  course  leaving  one  end  of  the  gauze  projecting.  The  fluid 
that  will  subsequently  escape  through  the  tube  is  apt  to  irritate 
the  skin  severely  ;  hence  the  tube  should  be  a  long  one  projecting 
well  over  a  mass  of  soft  absorbent  dressing,  which  is  frequently 
changed.  Or  it  may  be  possible  to  siphon  the  fluid  off,  so  as 
not  to  come  in  contact  with  the  skin. 

Most  of  the  cases  have  been  drained  through  the  anterior 
incision  above  described,  but  Mayo  Robson  suggests  that  when 
possible  a  free  vertical  incision  in  the  left  costo-vertebral  angle 
should  be  employed  to  reach  the  pancreas,  after  the  diagnosis 
has  been  made  from  in  front.  Certainly  the  dependent  drainage 
thus  provided  is  an  advantage,  though  the  difficulty  of  the 
operation  is  perhaps  increased  together  with  the  danger  of 
protracting  it. 

After-treatment — In  the  after-treatment  the  first  point  is 
to  combat  the  shock  by  rectal  infusion  with  stimulants,  strychnia 
hypKxiermically,  etc.  Calomel  with  salol  should  be  given  for 
several  days,  unless  diarrhoea  supervene,  when  opium  may  be 
necessary.  If  a  two-way  tube  has  been  secured  in  the  wound, 
the  abscess  may  be  gently  washed  out  through  it  imtil  clear 
pancreatic  secretion  alone  comes  away.  The  gauze  round  the 
tube  should  not  be  removed  imtil  several  days  have  elapsed. 
The  pancreatic  fistula  may  be  many  weeks  in  closing.  "  It  will 
be  necessary  to  keep  a  sharp  look-out  for  further  collections  of 
pus,  and  for  subphrenic  abscess  or  empyema,  which  on  recognition 
will  need  treatment "  (Mayo  Robson). 

Operative  Treatment  of  Chronic  Pancreatitis.— Mr.  Mayo 
Robson,   Prof.  Korte,  Mr.  Gilbert  Barling,  and  other  surgeons 
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have  abundantly  demonstrated  by  clinical  evidence  the  relatii 
between  gall-stones  and  chronic  interstitial  inflammation  of  th 
pancreas.  It  is  especially  in  these  cases,  where,  for  instanc:. 
small  gall-stones  have  lodged  in  the  ampuUary  end  of  the  comm'  r 
bile  duct,  that  operation  for  their  removal,  including  temponr. 
diversion  of  the  flow  of  bile  by  cholec}^totomy,  will  probably  lu' 
to  "  cure  "  of  the  pancreatic  condition. 

There  are,  however,  many  other  causes  of  chronic  pancreat::.^ 
than  cholehthiasis,  which  it  is  estimated  is  only  present  in  ^r 
out  of  three  or  four  cases.     One  of  these  causes  is  the  existrn 
of   pancreatic   calculi,   single   or   multiple.    Cholec3^totomy  > 
useless  for  this  condition,  the  rational  treatment  being  to  rem<\^ 
the  stones  from  the  pancreas  itself.    When  there  is  but  <'r. 
stone,  this  has  been  effected  with  success  in  several  cases,  eitli : 
by  direct  incision  through  the  gland  into  the  main  pancrta: 
duct,  or  by  incision  of  the  vertical  part  of  the  duodenum  ^'' 
exploration  through  the  ampulla  of  Vater. 

But  where  pancreatic  lithiasis  with  widely  scattered  st<r.^ 
is  present,  the  difficulties  are  apparently  insuperable.  T:/ 
following  case  imder  one  of  us  (J.  H.)  illustrates  this :— 

An  elderly  woman  came  under  treatment  for  a  tumour  m  u 
pancreatic  region  attended  with  severe  intermittent  pain  and  lo<^ 
strength,  etc.    The  timiour  proved  to  be  a  multilocular  cyst  in  - 
pancreas.     It  was  drained  from  in  front,  and  many  small  white  ca/'- 
very  hard  and  sharp-pointed,  were  removed.    The  fistula  would : 
close,  and  the  probe  giving  evidence  of  a  calculus  deep  down  in  - 
pancreatic  head,  a  second  operation  was  performed  many  months  ^i* 
the  first  one.     An  incision  was  made  through  the  right  rectus  o\t:  • 
vertical  duodenum,  the  latter  was  incised  and  the  papillary*  op:  « 
of  the  bile  and  pancreatic  ducts  was  enlarged.    Thorough  txri 
ation  of  the  main  pancreatic  duct  aided  by  the  finger  in  the  old  n  ■  • 
was  not  successful  in  finding  more  than  one  or  two  small  stones.    ^ 
duodenal  wound  was  sewn  up  with  a  double  row  of  sutures,  and  un;'. 
well.     It  was  hoped  that  the  enlargement  of  the  pancreatic  du :  * 
opening  might  lead  to  improvement,  but  this  was  not  the  ca.sc,  *• 
the  patient  died  a  few  months  later.    The  pancreas  was  found  t^-  • 
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entirely  converted  into  two  irregular  cysts  with  hard  walls  in  which 
were  embedded  a  number  of  small  stones  and  calcareous  plates.  One 
of  the  cysts  had  opened  into  the  stomach  shortly  before  death. 

From  the  evidence  of  Mayo  Robson's  cases  it  appears  that 
benefit  has  followed  cholecystotomy  sometimes,  although  no 
calculi  of  either  kind,  biliary  or  pancreatic,  have  been  discovered. 
So  slight  is  the  risk  of  temporary  drainage  of  the  gall-bladder 
that  the  surgeon  is  probably  justified  in  employing  it  in  any  case 
where  chronic  pancreatitis  has  been  found  by  exploration.  At 
the  same  time  it  should  be  remembered  that  the  symptoms  have 
entirely  disappeared  when  nothing  more  has  been  done  than 
simple  exploration  followed  by  closure  of  the  abdominal  woimd. 
Of  this  result  Mr.  Edmund  Owen  {Brit.  Med.  Journ.,  1902, 
vol.  ii.)  records  two  striking  examples. 

Further,  there  is  good  evidence  to  prove  that  chronic  pan- 
creatitis is  not  imfrequently  recovered  from  without  operation, 
doubtless  in  some  cases  from  escape  of  a  gall-stone  into  the 
intestine.  It  is  asserted  that  it  is  liable  to  pass  on  into  cancer, 
and  certainly  the  diagnosis  between  the  two  is  most  difficult, 
and  sometimes  impossible  at  the  time  of  operation. 

In  an  ingenious  paper  founded  on  the  post-mortem  records  of 
Guy's  Hospital  for  forty  years.  Dr.  Hale  White  {Brit.  Med.  Journ., 
July  i8th,  1903)  seeks  to  prove  that  "  chronic  pancreatitis  is  ex- 
cessively rarely  a  fatal  disease,  probably  not  being  responsible 
for  more  than  one  or  two  out  of  nineteen  thousand  deaths,  and 
certainly  not  being  responsible  for  more  than  four." 

It  is  desirable  to  refer  briefly  to  the  symptoms  due  to  chronic 
pancreatitis  before  describing  the  operation  for  its  relief.  They 
are — (i)  a  tender  firm  tumour  Isdng  across  the  abdomen  behind 
the  stomach,  (2)  progressive  loss  of  strength  and  weight,  (3) 
paroxysmal  attacks  of  pain  in  the  epigastric  region,  radiating 
from  right  to  left,  and  to  the  interscapular  space,  (4)  presence 
of  sugar  in  the  urine,  with  or  without  peculiar  cr5rstals  deposited 
on  the  application  of  Canmiidge's  test,  (5)  the  presence  of  un- 
digested muscle  fibre  or  fat  in  the  faeces. 
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None  of  these  symptoms  is,  however,  invariably  present, 
and  any  of  them  may  accompany  malignant  growth  of  the 
pancreas. 

Details  of  the  Operation,  etc — In  nearly  all  the  cases  jaimdice 
is  present  before  operation.  Those  who  believe  in  the  efl&cacy 
of  chloride  of  calcium  in  checking  haemorrhage  under  such  con- 
ditions will  administer  drachm  doses  of  it  by  mouth  or  rectum 
for  three  days  or  so  before  operation.  We  have  not  been  able 
to  confirm  Mayo  Robson's  eulogy  of  this  drug. 

On  the  other  hand,  we  attach  much  importance  to  preliminary 
injections  of  strychnia,  and  the  judicious  use  of  stimulants  so  as 
to  prevent  shock.  The  operation  may  involve  extensive  separa- 
tion of  adhesions  in  the  solar  plexus  region,  and  is  therefore  likely 
to  test  severely  the  strength  of  a  patient  already  much  reduced. 
The  actual  steps  of  the  operation  have  been  already  alluded  to. 
They  involve  vertical  incision  just  to  the  right  of  the  median 
line,  careful  isolation  of  gall-bladder  and  stomach  if  adhesions 
are  present,  making  a  small  opening  in  the  gastro-colic  or  gastro- 
hepatic  omentum,  and  examination  of  the  front  siuiace  of  the 
pancreas.  The  organ  is  found  to  be  indurated,  and  perhaps 
enlarged.  To  determine  whether  these  conditions  mean  chronic 
inflammation  or  new  growth  (cancer)  may  be  very  difficult,  if 
not  impossible.  A  high  degree  of  jaundice  or  very  marked 
wasting,  if  present,  is  in  favour  of  the  pancreatic  enlargement 
being  malignant.  There  are  few  diseases  in  which  emaciation 
is  so  rapid  as  cancer  of  the  pancreas.  The  presence  of  ascites 
and  of  large  glands  in  the  gastro-hepatic  omentum  or  inunediatdy 
in  front  of  the  spine  are  also  signs  of  new  growth  of  some  diagnostic 
value. 

In  every  case  a  careful  examination  by  palpation  is  made  of 
the  gall-bladder  and  bile  ducts — in  particular  of  the  lower  portion 
of  the  common  bile  duct.  Of  course  gall-stones  may  co-exist 
with  malignant  induration  of  the  pancreas,  but  if  a  calculus 
can  be  felt  in  the  lower  portion  of  the  common  duct  it  is 
probably  the  cause  of  co-existing  enlargement  or  induration  of 
the  pancreas.     In  such  a  case  the  duct  should  be  opened  either 
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above  the  duodenum  or  through  its  walls  (see  Choledochotomy, 
p.  166)  and  the  stone  extracted.  Drainage  of  the  duct  is  then 
advisable.  In  other  cases  where  no  calculi  can  be  found  in  the 
common  duct,  but  the  gall-bladder  is  tense  and  distended,  it  is 
best  to  perform  cholecystotomy.  Even  if  the  pancreatic  en- 
largement be  malignant,  drainage  of  the  gall-bladder  may  give 
some  relief  for  a  time.  And,  as  Mayo  Robson  has  shown  by 
examples,  a  pancreatic  lump  which  at  the  time  of  operation  has 
been  confidently  diagnosed  as  cancerous  may  ultimately  subside 
after  cholec3^totomy. 

In  cases  of  advanced  and  undoubted  cancer,  where,  for  ex- 
ample, secondary  growths  in  or  about  the  liver  are  found,  cholecys- 
totomy should,  however,  not  be  done  as  a  rule.  The  patient's 
life  is  rarely  protracted,  and  the  biliary  fistula  may  be  a  nuisance 
to  him  during  the  remaining  weeks  of  his  life. 

It  may  naturally  be  asked  why,  in  chronic  pancreatitis  with 
biliary  obstruction,  cholec5^tenterostomy  should  not  be  sub- 
stituted for  an  external  biliary  fistula.  The  answer  is  that  it 
has  often  been  tried,  but  almost  invariably  with  bad  result. 
Infection  of  the  gall-bladder  and  ducts  from  the  intestine  by 
the  Bacillus  colt  is  certain  to  result,  whilst  the  drainage  of  bile 
may  be  unsatisfactory. 

Operative  treatment  of  pancreatie  cysts  consists,  in  the 
great  majority  of  cases,  in  fixing  the  cyst-waU  by  sutures  to  the 
abdominal  wound  and  then  draining  the  cyst,  which  ultimately 
contracts  and  becomes  obliterated.  To  this  procedure  has  been 
given  the  uncouth  name  of  "  marsupialisation,"  the  cyst  with 
its  anterior  opening  being  compared  to  the  abdominal  pouch  of 
the  kangaroo. 

The  method  has  the  disadvantage  of  being  very  tedious  in 
many  cases,  a  fistula  remaining  for  months  or  even  years.  Were 
it  possible  to  excise  the  cyst  and  to  close  the  abdominal  wound 
entirely,  this  would  be  a  preferable  method ;  but  the  fact  that 
the  cysts  are  usually  in  the  very  substance  of  the  pancreas, 
adhering  strongly  to  stomach  or  colon,  etc.,  and  with  large  veins 
and  arteries  in  their  walls,  renders  this  impracticable.    Only  when 
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the  cyst  develops  in  the  tail  of  the  pancreas,  and  is  more  or  less 

pedunculated,  is  complete  excision  practicable. 

The  following  statistic  of  cases  collected  by  J .  Boeckel  (Con- 

gr^   de   Chir.,    1900)  shows   the   relative  frequency  of  simple 

drainage  and  excision,  and  the  comparative  risk  of  the   two 

procedures : — 

Drainage,  etc.,  after  fixation,  104  cases,  9  deaths  (8*6  per  cent.). 
Excision  of  the  cyst,  21  cases,  6  deaths  (28  per  cent.). 

Of  the  nine  fatal  cases  after  drainage  operation,  four  died 
inmiediately  after  it ;  of  the  five  others,  two  died  from  subsequent 
diabetes  and  two  from  carcinomatous  degeneration  of  the  cyst- 
wall. 

Of  the  six  fatal  cases  of  excision,  in  foin:  it  was  quite  impossible 
to  remove  the  whole  cyst-wall. 

Wolfler's  figures,  though  published  seven  years  later  than 
Boeckel's,  only  confirm  the  comparative  safety  of  drainage  and 
the  practical  impossibility  in  most  cases  of  excision  of  the  cyst. 
Wolfler  (Prdger.  med,  Woch.,  No.  2,  1907)  quotes  131  cases  of 
incision  with  drainage,  the  mortality  being  5*3  per  cent.,  whereas 
eighteen  cases  of  attempted  excision  of  the  cyst  resulted  in  five 
deaths. 

The  most  favourable  cases  for  drainage  are  those  of  simple 
C3^t  of  the  lesser  peritoneal  sac,  the  "  pseudo-pancreatic  "  cjrst. 
The  most  unfavourable  are  the  multilocular  C3rsts  which  burrow 
throughout  the  substance  of  the  pancreas  and  contain  multiple 
calculi  and  calcareous  deposit  in  their  walls.  The  latter  form 
of  cyst  cannot  be  excised,  nor  can  it  be  expected  to  become 
entirely  obliterated  by  drainage. 

It  used  to  be  said  that  no  case  of  pancreatic  cyst  was  ever 
diagnosed  as  such  before  operation,  but  this  is  no  longer  true. 
A  large  rounded  tumour,  median  in  position,  and  firmly  fixed 
to  the  spine  in  the  epigastric  and  umbihcal  regions,  developing 
as  a  rule  in  adult  life  and  often  preceded  by  local  injury,  varjnng 
in  size,  and  causing  considerable  pain  as  it  grows — such  are  the 
signs  which  will  lead  to  the  diagnosis  of  pancreatic  cyst. 

It  should  be  noted  that  aspiration,  done  for  the  purpose  of 
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establishing  the  diagnosis,  is  most  dangerous,  and  should  never 
be  undertaken.    An  open  exploration  is  far  safer. 

Steps  of  the  Operation. — The  abdomen  being  opened  through 
an  incision  just  to  the  right  of  the  median  line,  a  careful  explora- 
tion of  the  tumour  is  made,  the  position  of  the  stomach  and  colon 
ascertained  (the  cjrat  usually  bulges  forwards  behind  both  viscera, 
stretching  them  over  its  surface),  and  the  extent  to  which  the 
cyst  reaches  back  into  either  loin  should  be  made  out.    If  it 
bulges  well  into  the  left  loin ,  for  example,  the  operator  may  decide 
to  drain  it  posteriorly  as  well  as  from 
the  front;  if  it  does  not  do  so,  he 
should  be  content  with  anterior  drain- 
age.   If  the  cyst  has  formed  rapidly 
there    may  be    many    inflammatory 
adhesions  around  it,  and  care  should 
be  taken   in   dealing  with  these  lest 
severe  hiemorrhage  be  started.    Large 
gauze  swabs,  each  with  a  long  tape 
attached  to  it,  are  packed  around  the 
tumour,  leaving  the  most  projecting 
part  exposed.    Carefully  avoiding  both 
stomach  and  colon,    as  well   as  any 
large  vessels  in  the  cyst -wall,  the  opera- 
tor pushes  a  large-sized  aspirator  needle 
into  the  cyst.     The  point  of  puncture    '"°- 
should  as  a  rule  lie  between  the  colon 

and  stomach,  the  needle  traversing  the  meso-colon.  The 
cannula  is  apt  to  be  blocked  by  pancreatic  debris  in  the  cj^t, 
but  enough  fluid  will  be  drawn  off  to  relieve  the  tension,  and  to 
enable  the  cyst-wall  to  be  drawn  forwards  for  suture  to  the  ab- 
dominal wall.  If  anterior  drainage  alone  is  to  be  carried  out 
(and  this  is  done  in  the  great  majority  of  cases),  a  long  drainage 
tube,  two-thirds  of  an  inch  to  one  inch  in  diameter,  is  inserted 
through  an  opening  in  the  cyst -wall  which  is  made  at  the  site  of 
aspiration.  The  tube  should  block  the  opening.  Before  this  is 
done  it  is  well  to  clamp  the  aspiration  opening  and  to  secure  the 
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cyst-wall  by  fine  sutures  to  the  edge  of  abdominal  wall  (peri- 
toneum and  transversalis  aponeurosis  and  fascia).  All  swabs 
that  have  been  inserted  must,  of  course,  be  removed. 

The  best  form  of  drainage  tube  in  our  opinion  is  the  two-way 
variety — which  allows  of  subsequent  washing  out  of  the  C3rst. 
Whether  a  double  or  single  tube  is  used,  it  should  be  long  enough 
to  project  some  few  feet  beyond  the  dressings,  and  thus  to  keep 
the  irritating  secretion  of  the  pancreas  away  from  the  skin. 

If  posterior  drainage  is  adopted — and  it  is  certainly  an  ad- 
vantage— the  procedure  will  vary  slightly  from  that  described 
above.  The  cyst  is  more  freely  opened  in  front,  sufficient  to 
allow  the  operator's  fingers  to  enter.  By  digital  pressure  from 
inside  the  cyst  below  the  last  left  rib  a  suitable  point  is  made  out 
for  the  posterior  incision. 

The  escape  of  fluid  is  very  free  and  difficult  to  control,  and 
care  must  be  taken  lest  it  infect  the  peritoneal  cavity.  The 
patient  is  turned  slightly  on  to  his  side.  A  good-sized  drainage 
tube  being  inserted  into  the  cyst  and  brought  out  in  the  loin, 
a  second  one,  which  may  be  smaller,  is  fixed  in  the  front  wound 
by  a  purse-string  suture  through  the  cyst-wall. 

A  large  dressing  of  moist  gauze  is  applied  over  each  wound. 
It  is  important  to  secure  each  tube  by  silkworm  gut  to  the  edge 
of  the  wound. 

After-treatment  and  Possible  Complications. — If  posterior 
drainage  has  been  carried  out,  the  greater  part  of  the  fluid  will 
escape  through  this  tube,  and  in  a  few  days'  time  the  front  one 
may  be  removed.  This,  however,  should  not  be  done  imtil  the 
dressings  in  front  are  almost  dry.  At  first  the  cyst  fluid  is  usually 
turbid,  with  coagula  or  sloughy  lumps  in  it.  It  will  probably 
have  the  properties  of  pancreatic  juice  to  some  slight  extent,  i.e. 
it  wUi  digest  fatty  and  albuminous  material,  convert  starch  into 
sugar,  etc.  But  as  the  fluid  becomes  clearer  and  more  scanty, 
it  has  these  properties  in  more  marked  degree,  and  may  cause 
extreme  irritation  of  the  skin  around  the  wound. 

A  soothing  ointment,  such  as  lanoUne  cream,  should  be 
applied  from  the  first.    At  the  same  time  the  fluid  should  be 
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conveyed  as  far  as  possible  away  from  the  wound.  Obviously, 
a  long  drainage  tube  can  be  more  readily  used  through  an  anterior 
than  a  posterior  opening.  On  the  other  hand,  a  dependent 
opening  will  probably  lead  to  more  rapid  contraction  of  the 
cyst. 

For  a  time  the  dressings  will  require  to  be  frequently  changed 
— the  ointment  being  applied  each  time. 

As  the  case  progresses  it  is  often  advisable  to  wash  the  cyst 
out  with  weak  sterilised  iodine  solution,  but  if  irrigation  be 
employed,  care  should  be  taken  not  to  distend  the  cyst,  for  fear 
of  rupture. 

We  have  known  one  case  end  fatally  a  fortnight  after  opera- 
tion, apparently  from  the  cyst-wall  giving  way. 

One  complication  at  the  time  of  operation  deserves  special 
note,  namely,  haemorrhage  from  the  cyst-wall. 

In  one  case  imder  my  (J.  H.'s)  care  furious  bleeding  started 
on  making  a  small  opening  into  the  cyst — it  was  quite  impos- 
sible to  apply  a  ligature.  A  clamp  forceps  left  on  for  a  few 
days  successfully  controlled  the  bleeding,  and  the  case  did  well. 


CHAPTER   V 

OPERATIONS   ON   THE  INTESTINES 

Anatomical  Points. — In  the  Hunterian  Lectures,  delivered  at 
the  Royal  College  of  Surgeons  in  1885,  an  account  was  given  of 
the  disposition  of  the  intestines,  which  was  founded  upon  the 
examination  of  one  hundred  fresh  bodies.  These  bodies  were  all 
examined  within  twenty-four  hours  of  death. 

From  the  pubhshed  account  of  these  Lectures  ("  The  Anatomy 
of  the  Intestinal  Canal  and  Peritoneum  in  Man,"  by  Sir  F.  Treves) 
the  following  points,  bearing  upon  the  surgery  of  the  bowel,  are 
abstracted  : — 

The  average  length  of  the  small  intestine  is  about  twenty- 
three  feet,  and  of  the  colon  about  four  feet  six  inches. 

There  is  no  systematic  arrangement  of  the  coils  of  the  small 
intestine.  There  is  a  disposition  for  the  bowel  to  follow  an 
irregularly  curved  course  from  left  to  right,  but  in  the  adult  this 
disposition  can  never  be  relied  upon.  Such  as  it  is,  it  may  be 
expressed  as  follows.  The  gut,  starting  from  the  duodenum, 
will  first  occupy  the  contiguous  parts  of  the  left  side  of  the  epi- 
gastric and  umbilical  regions  ;  the  coils  then  fill  some  part  of  the 
left  hypochondriac  and  lumbar  regions ;  they  now  commonly 
descend  into  the  pelvis,  reappear  in  the  left  iliac  quarter,  and 
then  occupy  in  order  the  hypogastric,  lower  umbilical,  right  lumbar, 
and  right  iliac  regions.  Before  reaching  the  latter  situation  they 
usually  descend  again  into  the  pelvis. 

The  coils  most  usually  foimd  in  the  pelvis  belong  to  the  lower 
ileum,  and  to  the  bowel  between  two  points  respectively  six  feet 
and  twelve  feet  from  the  duodenum. 

In  examining  a  coil  of  protruded  small  intestine,  the  following 

points  may  be  made  use  of  to  distinguish  jejunum  from  ileum. 
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The  jejunum  is  wider  than  the  ileum,  its  coats  are  thicker 
and  more  vascular,  and  the  valvulae  conniventes — ^as  seen  on 
holding  the  coil  to  the  light — are  large  and  well  marked.  These 
folds  are  absent  in  the  lower  ileum,  while  it  is  in  that  part  of 
the  canal  that  Peyer's  patches  are  most  distinct. 

With  regard  to  the  mesentery,  its  upper  or  right  layer  is  con- 
tinuous with  the  imder  layer  of  the  transverse  meso-colon,  and 
with    the   peritoneum    that   invests    the   ascending   colon.     Its 
lower  or  left  layer  joins  with  the  serous 
membrane  that  encloses   the  descending 
colon,  that  forms  the  sigmoid  mesentery, 
and  that  descends  over  the  lumbo-sacral 
eminence  into  the  pelvis. 

The  parietal  attachment  of  the  mesen- 
tery is  liable  to  considerable  variation. 
It  commences  at  the  end  of  the  duo- 
denum, just  to  the  left  of  the  spine,  and 
thence  follows  an  oblique  line  which  runs 
downwards  and  to  the  right,  crossing 
the  great  vessels,  and  ending  in  a  some- 
what imcertain  manner  in  some  part  of 
the  iliac  fossa.  The  mesentery  becomes 
elongated  in  hernia,  and  is  liable  to  many 
congenital  variations. 

With  regard  to  the  visceral  attach- 
ment of  the  mesentery,  attention  must 
be  drawn  to  the  excellent  and  practical  investigations  of 
the  late  Mr.  Wm.  Anderson  ("MacCormac  on  Abdominal 
Section,"  London,  1887,  pages  25  and  80) : — "  Owing  to  the 
divergence  of  the  two  layers  of  the  mesentery  as  they  approach 
the  bowel,  a  portion  of  the  circumference  of  the  jejunum 
and  ileum  is  destitute  of  serous  investment.  The  separation  of 
the  laminae  of  the  mesentery  begins  at  a  distance  of  about  two- 
thirds  or  three-foiurths  of  an  inch  from  the  intestine,  and  leaves 
a  triangular  space,  the  base  of  which,  averaging  about  five- 
sixteenths  of  an  inch  in  width,  is  formed  by  the  uncovered  muscular 


FIG.  66.— SECTION    OF  SMALL 
INTESTINE  AND  MESENTERY. 

1,  Mesentery ;  2,  Triangular 
space ;  3,  Base  of  triangle ; 
P,  Peritoneum  ;  m.  Mus- 
cular coat :  mm,  Mucous 
coat ;  a.  Artery  to  bowel. 
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tunic.  This  interspace  is  occupied  by  fat,  by  the  vessels  and 
nerves  of  the  gut,  and  by  delicate  fibres  of  connective  tissue 
(Fig.  66). 

"  Unless  this  disposition  of  the  peritoneum  be  taken  into 
account,  it  is  obvious  that  a  suture  applied  in  the  manner  of 
Lembert  might  fail  to  bring  into  contact  the  true  waU  of  the 
intestine  at  the  mesenteric  attachment,  and  a  leakage  from  the 
interior  of  the  tube  might  take  place  into  the  interserous  triangle 
and  peritoneal  cavity. 

**  The  disposition  of  the  arteries  within  the  triangle  is  worthy 
of  notice.  The  last  row  of  anastomotic  loops,  from  which  arise 
the  direct  branches  of  supply,  is  placed  much  nearer  to  the 
intestinal  wall  in  the  lower  than  in  the  upper  portion  of  the  bowel, 
and  towards  the  termination  of  the  ileum  conunonly  lies  within 
one-third  of  an  inch  of  the  canal.  From  these  loops  are  given 
off,  at  moderately  regular  intervals,  straight  vessels,  which  do 
not  intercommunicate,  but  pass  at  once  to  the  muscular  floor  of 
the  triangle,  either  to  pierce  it  on  each  side  near  the  lateral  angles 
of  the  interspace,  or  to  run  for  a  short  distance  between  the  serous 
and  muscular  tunics  before  entering  the  latter.  As  each  of  these 
vessels  has  a  fairly  well-defined  territory,  it  appears  undesirable 
to  interfere  with  the  loops  from  which  they  spring,  and  it  is 
hence  safer  to  divide  the  mesentery  as  close  as  possible  to  the 
portion  of  bowel  to  be  resected,  the  cut  edges  of  the  redundant 
part  left  after  suture  of  the  intestine  being  folded  and  the  edges 
united  by  fine  catgut  sutures. 

"It  is  important  to  remember  that  the  thickness  of  the 
muscular  coat  of  the  small  intestine  varies  within  rather  wide 
limits  in  different  subjects,  and  in  all  cases  diminishes,  together 
with  the  calibre  of  the  tube,  from  the  upper  towards  the  lower 
extremity  of  the  canal.  In  the  jejunum,  about  two  feet  from 
the  commencement,  the  depth  of  the  tissue  ranges  from  one- 
seventieth  to  one-fortieth  of  an  inch,  while  in  the  lower  part  of 
the  ileum,  about  two  feet  from  the  ileo-caecal  valve,  the  thickness 
is  reduced  to  about  one-half  or  even  one-third  of  this  measurement. 
The  difficulty  and  danger  of  enterorraphy  will  hence  be  greater 
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the  more  remote  the  portion  of  intestine  is  from  the  stomach  ; 
but  fewer  sutm^es  will  be  needed. 

"  The  submucous  tissue  has  a  considerable  degree  of  toughness, 
and  is  usually  thick  enough  to  bear  a  fine  suture,  applied  after 
Lembert's  manner,  without  implicating  the  epithelial  surface  of 
the  mucous  membrane." 

In  connection  with  the  last-mentioned  point,  it  must  be  borne 
in  mind  that  the  glands  of  Lieberkiihn  penetrate  the  mucous 
membrane  for  some  distance,  and  that  if  the  suture  pass  through 
them  the  lumen  of  the  bowel  is  practically  opened.  The  tough 
submucous  tissue  is  air-tight  and  water-tight.  It  is  much  better 
marked  in  many  animals  used  for  experiments  {e.g,  dogs  and  cats) 
than  in  man. 

The  c(Bcum  is  almost  always  entirely  covered  by  peritoneum. 
In  shape  and  in  position  it  is  liable  to  considerable  variations, 
some  of  which  may  be  congenital,  while  others  are  acquired. 
The  caecum  usually  lies  upon  the  psoas  muscle,  its  apex  corre- 
sponding with  a  point  a  little  to  the  inner  side  of  the  middle  of 
Poupart's  ligament. 

The  appendix  is  subject  to  very  numerous  variations,  both 
as  to  shape  and  as  to  situation.  It  commonly  hes  behind  the  end 
of  the  ileum.  It  is  often  in  close  relation  with  the  iliac  vessels 
and  the  ureter.     It  is  not  unfrequently  found  in  the  pelvis. 

The  general  disposition  of  the  colon  need  not  be  here  described. 

A  careful  examination  of  the  peritoneal  investments  of  the 
ascending  and  descending  part  of  the  colon  in  one  hundred 
bodies  gave  the  following  result.  In  fifty-two  bodies  there 
was  neither  an  ascending  nor  a  descending  meso-colon.  In 
twenty-two  there  was  a  descending  meso-colon,  but  no  correspond- 
ing fold  on  the  other  side.  In  fourteen  subjects  there  was  a 
meso-colon  to  both  the  ascending  and  the  descending  segments 
of  the  bowel ;  while  in  the  remaining  twelve  bodies  there  was 
an  ascending  meso-colon,  but  no  corresponding  fold  on  the  left 
side. 

The  line  of  attachment  of  the  left  meso-colon  is  usually  along 
the  outer  border  of  the  kidney,  and  is  vertical ;  that  of  the  right 
Q 
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is  less  vertical,  and  crosses  the  lower  end  of  the-kidney  from  right 
to  left,  to  ascend  along  the  inner  margin  of  that  viscus. 

The  so-called   sigmoid  flexure  forms,  as  pointed  out   in   the 
Lectures  alluded    to,  a  loop  which  resembles  a  capital  omega, 
but  which  cannot  be  called  sigmoid  (Fig.  67).    This  omega  loop 
extends  from  the  point  of  ending  of  the  desc.ending  colon — 
at  the  outer  border  of  the  psoas — 
to  the  middle  of  the  sacrum.     It 
includes,  therefore,  what  is  known 
as  the  first  part  of  the  rectum.    Its 
average    length    in    the    adult    is 
seventeen  and  a  half  inches.     The 
mobility  of  the  loop  is  remarkable. 
Its  meso-colon  is  quite  distinctive. 
Its   average    length    is    as  follows : 
Over    the    psoas,    one  inch    and  a 
half;    at    the   bifurcation    of    the 
common  iliac  vessels,  three  and  a 
half  inches ;    on   the  sacrum,  one 
inch    and    three-quarters    (see   Fig. 
"  67).    The  outline  of  the  loop,  when 

OMKGA  LOOP.  spread  out,  is  much  influenced  by 

a.  End  of  dfscentiing  mioii ;  *,  ijiiver     changes  in  the  sigmoid  meso-colon. 
loop :  d.  Neck  of  iiie  sigmoid  meso-     Some    notable    Variations    in    the 
outline    of     the    omega    loop     are 
shown  in  Fig,  68,    These  matters  are  of  concern  in  the  opera- 
tion of  inguinal  colotomy. 

The  intersigmoid  fossa  is  in  this  meso-colon.  It  is  the  seat 
of  the  intersigmoid  hernia,  and  at  its  neck  is  the  sigmoid  artery. 

SUTURE   OF  THE    INTESTINE 

The  first  principles  of  intestinal  surgery  involve  a  consideration 
of  the  best  method  to  be  adopted  for  closing  wounds  and  breaches 
in  the  bowel,  and  for  bringing  together  the  divided  ends  of  the 
lube  when  a  segment  of  the  intestine  has  been  resected. 

The  future  of  the  most  elaborate  and  the  most  promising 
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operation  upon  the  intestinal  canal  may  depend  upon  the  in- 
tegrity of  a  few  sutures.  If  one  stitch  fail,  the  wound  in  the 
gut  may  gape,  and  faecal  matter  may  escape. 

It  may  be  said  literally  of  some  intestinal  operations  that 
their  success  hangs  upon  a  thread. 

The  history  of  the  suture  as  applied  to  the  intestine,  or  the 
development  of  the  operation  of  enterorraphy,  as  some  term  it, 
is  full  of  interest. 

No  more  valuable  contribution  to  our  knowledge  of  the 
subject  has  been  provided  than  that  afforded  by  Travers's  famous 


FIG.  68.— DIAGRAM  TO  SHOW  THE  OUTLINES  OF  THE  SIGMOID  FLEXURE  OR  OMEGA 

LOOP  AS  OCCASIONALLY  MET  WITH. 


monograph,  "  An  Enquiry  into  the  Processes  of  Nature  in  Repair- 
ing Injuries  of  the  Intestine,"  published  in  1812.  An  excellent 
precis  of  the  development  of  this  branch  of  intestinal  surgery  is 
to  be  found  in  South's  edition  of  "  Chelius's  Surgery  "  (vol.  i., 
page  456). 

To  Ramdohr  in  1780  is  ascribed  the  honour  of  having  been 
the  first  successfully  to  unite  the  bowel  by  suture  after  com- 
plete division. 

Since  that  time  invention  has  run  riot  among  methods  for 
uniting  the  intestine,  and  the  forms  of  suture  which  have  been 
considered  as  especially  adapted  to  the  bowel  are  now  legion. 

The  methods  devised  have  been  not  only  very  numerous, 
but  also  very  varied.    Some  are  imperfect,  others  are  bizarre, 


244  ABDOMINAL  OPERATIONS  [part  ir 

not  a  few  are  merely  curious,  many  are  ingenious,  the  majority 
are  elaborate. 

It  is  possible,  however,  to  arrange  the  greater  number  of  the 
procedures  that  have  been  devised  under  the  following  divisions 
or  plans : — 

Methods. — I.  The  divided  bowel  is  brought  ioto  the  abdominal 
wound  and  is  retained  there.  No  inunediate  attempt  is  made  to 
close  the  breach  in  the  intestine.    An  artificial  anus  is  of  necessity 
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established.  The  closure  of  this  fiecal  fistula  is  left  to  a  subsequent 
period. 

This  method  is  chiefly  adapted  for  cases  in  which  an  annular 
constriction  of  the  gut  is  present  with  much  dilatation  of  the 
proximal  part,  the  intestine  below  being  contracted.  Excision 
of  the  strictured  part  with  immediate  end-to-end  union  being 
almost  impossible,  the  method  offers  a  means  of  draining  the 
intestine  with  fair  safety,  and  of  allowing  the  upper  part  to  con- 
tract. A  Paul's  glass  tube  should  be  inserted  in  each  end.  The 
chief  risk  comes  in  the  second  operation,  when  the  two  prortions 
are  freed  and  sutured. 

2.  The  two  halves  of  a  Murphy's  button  are  secured  by  suture 
in  each  end  of  the  divided  intestine,  and  are  then  fitted  together. 
Sometimes  a  few  additional  Lembert's  sutures  are  added,  but 
reliance   is  mainly  placed   on  a  plastic  inflammation,  due  to 
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the  pressure  of  the  button,  producing  union  before  the  button 
itself  works  loose  in  the  intestine  (Figs.  69  and  83). 

3.  A  rigid  cylinder  of  decalcified  bone  (the  so-called  "  bobbin  ") 
is  introduced,  and  over  this  the  two  ends  of  the  bowel  are  drawn 
and  so  united  as  to  cover  in  the  cylinder.  The  cylinder  or  bobbin 
was  said  to  facilitate  the  introduction  of  the  stitches,  and  so 
shortens  the  time  taken  in  suturing ;  it  also  acts  as  a  temporary 
splint,  and  allows  the  passage  of  intestinal  contents  through  its 
lumen.  It  may  be  noted,  however,  that  it  soon  becomes  digested 
or  works  loose.  Thus  Sir  W.Watson  Cheyne,  in  one  case,  records 
that  it  was  vomited  up  half  digested  only  nine  hours  after  it  had 
been  inserted  in  doing  gastro-jejunostomy.  Robson's  bobbin 
(Fig.  69)  is  as  good  a  form  as  any,  but  probably  few  surgeons 
now  employ  it.     Personally  we  see  little  advantage  in  its  use. 

4.  One  end  of  the  bowel  is  invaginated  into  the  other.  If 
possible,  the  upper  end  is  introduced  into  the  lower.  This  method 
was  first  practised  by  Ramdohr  in  1780,  and  has  been  extensively 
modified.  The  earlier  operators  brought  the  outer  serous  coat 
of  the  inner  or  entering  segment  of  the  bowel  into  contact  with 
the  mucous  lining  of  the  outer  or  receiving  segment.  In  1827 
Jobert  so  modified  this  procedure  that  the  serous  coats  of  both 
ends  of  the  bowel  were  brought  into  contact  with  one  another. 
To  effect  this  the  free  (divided)  edge  of  the  lower  or  receiving 
segment  of  the  intestine  was  turned  inwards. 

Invagination  is  now  chiefly  employed  in  the  form  of  Maunsell's 
operation,  and  then  only  as  a  temporary  method  to  aid  accurate 
suturing  (see  page  261). 

5.  The  divided  margins  of  the  bowel  to  be  treated  are  brought 
together  by  careful  and  accurate  suturing,  a  double  row  of  sutures 
being  applied.  This  is  effected  without  employing  any  supporting 
foreign  body,  and  without  producing  any  invagination  of  the 
tube. 

6.  The  two  ends  of  the  bowel  are  closed  entirely  by  a  con- 
tinuous suture  in  each.  The  proximal  portion  is  then  joined  by 
lateral  anastomosis  (p.  278),  either  to  the  distal  one  near  its 
closed  end,  or  if  this  is  not  convenient,  to  some  portion  of  gut 
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lower  down.  This  method  involves  three  distinct  acts  of 
suturing.  It  is  complicated,  but  may  not  take  much  longer 
to  perform  than  end-to-end  union.  The  reason  is  that  the  closure 
of  both  portions  can  be  carried  out  quickly  by  a  double  line  of 
continuous  sutures.  Besides  the  ordinary  clamps,  crushing  ones 
(such  as  Doyen's)  are  often  used  to  break  up  the  mucous  membrane 
at  the  exact  line  of  suture.  Their  advantage  is,  however, 
doubtful. 

The  principal  and  most  generally  accepted  methods  of  uniting 
the  divided  intestine  will  now  be  described.  These  selected 
methods  represent  the  chief  modem  procedures  concerned  in 
enterorraphy. 

Qualifications  of  a  Good  Suture.— An  efficient  intestinal 
suture  should  have  the  following  qualifications : — 

1.  It  should  bring  into  contact  two  broad  surfaces  of  peri- 
toneum, these  surfaces  belonging  respectively  to  the  bowel  above 
and  below  the  breach  to  be  closed. 

2.  It  should  effect  a  complete  closure  of  the  wound,  the  test 
being  that  the  seam  should  be  water-tight. 

3.  The  suture  should  be  simple,  should  be  easily  introduced, 
and  should  be  capable  of  effecting  a  rapid  closure  of  the  wound. 

4.  The  thread  should  take  so  firm  a  hold  of  the  tissues  that 
there  is  no  danger  of  its  "  cutting  out "  when  strain  is  put  upon 
it,  as  may  be  the  case  if  the  viscus  become  distended. 

5.  The  sutures  passing  through  the  mucous  membrane  should 
be  reinforced  by  a  second  row,  which  includes  only  the  outer  coats 
of  the  bowel. 

6.  No  unsupported  suture  should  pass  through  all  coats  of 
the  bowel — i.e.  it  should  not  pass  from  the  lumen  of  the  gut  to 
the  serous  covering  of  the  same. 

7.  Special  care  should  be  taken  at  the  mesenteric  attachment 
to  effect  close  union,  as  leakage  is  very  apt  to  occur  at  this  point. 

The  many  complications  that  have  been  introduced  into  the 
subject  are  much  to  be  regretted.  Simplicity  of  method  with 
security  are  to  be  aimed  at.  The  surgeon  who  is  suddenly  called 
on  to  resect  a  piece  of  intestine  or  to  sew  up  a  woimd  in  it  will 
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not  remember  the  details  of  a  dozen  different  methods,  nor  would 
he  be  the  better  for  doing  so. 

In  the  previous  editions  of  this  work  the  methods  which  dealt 
with  interrupted  sutures  were  considered  separately  from  those 
of  the  continuous  one.  This  is  unnecessary,  as  there  is  no  essential 
difference,  provided  that  care  is  taken,  when  the  continuous 
method  is  used,  not  to  narrow  the  lumen  of  the  gut  materially. 
This  can  easily  be  effected  by  breaking  the  continuity  at  intervals 
in  the  manner  to  be  described.  Practically  every  method  that 
has  been  invented  involves  making  a  fold  on  the  inner  surface 
of  the  intestine,  and  where  circular  enterorraphy  is  concerned  it  is 
obvious  that  a  subsequent  stricture  might  result.  But  this  danger 
has  been  over-rated,  and  it  is  the  fact  that  (i)  a  longitudinal  fold, 
one  made  in  the  axis  of  the  bowel,  cannot  possibly  cause  obstruc- 
tion, (2)  a  circular  fold  of  mucous  membrane  of  moderate  size  is 
no  more  likely  to  do  so  than  the  normal  valvulae  conniventes. 

The  most  important  point  in  intestinal  suture  is  to  get  a 
smooth  line  of  firm  union  of  all  the  coats.  This  is  best  obtained 
by  a  double  row  of  sutures,  the  inner  a  continuous  one  passing 
through  all  the  coats,  the  outer  (either  continuous  or  interrupted) 
for  the  peritoneum  and  muscular  coat.  This  is  really  the  Czerny- 
Lembert  suture,  modified  only  by  making  the  inner  suture  traverse 
ajl  the  coats  instead  of  the  mucous  membrane  only,  and  by  using 
a  continuous  instead  of  an  interrupted  line. 

To  illustrate  it,  we  will  suppose  that  a  linear  incision  in  the 
axis  of  the  gut  is  to  be  closed. 

The  needles  selected  for  suturing  the  wound  must 
depend  upon  the  taste  and  custom  of  the  individual  operator. 
A  straight,  slender  sewing-needle  has  appeared  to  us  to  be 
the  best  in  most  cases,  and  is  especially  suited  for  Lembert's 
suture.  Sutures  in  the  mucous  membrane  are  perhaps  more  con- 
veniently introduced  by  means  of  a  curved  needle.  A  curved 
needle  is  also  used  by  many  for  the  superficial  sutures. 

The  straight  needle  should  be  about  one  inch  and  a  quarter 
in  length,  and  must  have  a  round  shaft.  A  common  sewing- 
needle  of  this  length  is  excellent,  and  is  infinitely  to  be  preferred 
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to  the  lancet-pointed  or  triangular-pointed  needles  often  found 

Sutures  Employed. — The  best  suture  material  is  the  very 
finest  braided  silk.  It  is  strong,  is  easily  manipulated,  is  of  close 
fibre,  runs  very  easily,  and  ties  in  a  very  small  and  very  firm  knot. 
It  does  not  twist  up,  and  is  even  more  easy  to  deal  with  when  it 
is  wet  than  when  it  is  dry.  It  should,  indeed,  always  be  used  wet. 
Japanese  silk  is  admirably  adapted  for  intestinal  work. 
Linen  thread  is  advocated  by  some  surgeons,  and  fine  catgut 
is  employed  by  many,  but  the  latter  has  certain  drawbacks. 
There  is  no  catgut  made  which  has  so  smooth  a  surface  as  fine 
silk  that  has  been  dipped  in  water.  As  a  consequence  catgut 
"  runs "  somewhat  stiffly.  The  catgut  thread,  moreover,  is  a 
little  rigid,  and  when  tied  forms  a  comparatively  large  and  clumsy 
knot,  which  has  on  more  than  one  occasion  given  way.  In  many 
intestinal  operations  it  is  felt  that  a  suture  of  a  more  abiding 
nature  than  catgut  is  desirable. 

The  assistant  holds  the  loop  of  bowel  on  either  side  of  the 
wound,  so  that  his  fingers  act  as  a  clamp,  at  the  same  time  putting 
the  wound  slightly  on  the  stretch.  With  a  curved  needle  the 
surgeon  traverses  the  outer  coats  just  beyond  the  end  of  the 
wound  as  a  starting-point,  and  ties  a  double  knot.  He  then 
passes  the  needle  from  one  side  to  the  other  through  all  the  coats, 
keeping  the  successive  loops  very  close  together.  Arrived  at 
the  other  end  of  the  wound  the  thread  is  drawn  gently  taut  and 
knotted  in  the  manner  shown  in  Fig.  71.  The  second  row,  the  most 
important,  consists  of  Lembert's 
sutures,  either  continuous  or  inter- 
rupted. The  continuous  one,  here 
figured  as  Dupuytren's  (Fig.  70}, 
takes  less  time,  and  is  equally  effi- 
cient. Especial  care  should  be 
taken  that  the  needle  docs  not  enter  the  mucous  membrane,  lest 
the  thread  should  bfecome  infected,  but  there  is  no  doubt  that 
in  the  case  of  thin-walled  gut— such  as  the  lower  end  of  the 
ileum — this  has  frequently  happened  without  bad  result. 
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In  circular  enterorraphy,  end-to-end  union  of  intestine,  the 
same  double  row  of  sutures  should  be  employed  (p.  258). 

We  deliberately  omit  description  of  various  ingenious  forms 
of  intestinal  suture,  some  of  which  (G^ly's,  Appolito's,  and  Cush- 
ing's)  were  given  in  former  editions  of  this  work.  This  is  done  for 
two  reasons :  first,  they  are  very  complicated  and  difficult  to 
remember  when  wanted,  and,  second,  they  rely  on  a  single  line  of 
thread,  and  hence  lack  the  security  of  the  method  just  described. 

One  author  of  authority  on  abdominal  surgery  in  a  recent 
work   warmly  recommends   it,   and   condemns   all   complicated 


FIG.    71.— A  CONTINUOUS  SUTURE  RUNNING   FROM   LEFT  TO  RIGHT. 

A  double  knot  is  tied  at  the  commencement.  After  traversing  a  short  distance,  the  suture  is 
tightened  and  secured  bv  a  loop  (x.  2,  3,  4) ;  at  its  end  a  second  knot  is  made  by  tying 
the  single  thread  (a)  with  the  loop  (a')  in  a  double  knot. 

methods.  He  then  devotes  several  pages  to  a  description  with 
figures  of  a  new  variety  (Dr.  Connell's),  both  of  which  are  harder 
to  understand  than  any  other. 

The  principle  of  Lembert's  suture  is  so  important  that  it  may 
well  be  further  described. 

The  needle  is  passed  transversely  to  the  line  of  the  wound, 
and  at  right  angles  to  the  axis  of  the  bowel. 

A  fold  is  picked  up  on  one  side  of  the  wound ;  the  needle 
is  then  carried  over  to  the  corresponding  spot  on  the  other  side 
of  the  wound,  where  a  precisely  similar  fold  is  picked  up. 
The  margins  of  the  wound  are  turned  in,  and  the  serous 
coats  are  brought   into   close   contact  (Figs.  72  and  74).      The 
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needle  should  pick  up  more  than  the  serous  coat ;    it  should 
include  a  part  or  the  whole  of  the  muscular  coat  also.     It  must 


on  no  account  trespass  beyond  the  limits  of  the  submucous  layer 
(Fig.  74). 

The  width  of  the  fold  picked  up  will  be  from  one-tenth  to 
one-twelfth  of  an  inch.    The  inner  row  of  needle  points  will  be 


from  one-twelfth  of  an  inch  to  one-eighth  of  an  inch  from  the 
edge  of  the  wound.  In  very  small  and  simple  wounds  of  the 
intestine  the  needle  may  be  brought  out  nearer  to  the  free  border 
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of  the  gap  to  be  closed.  The  amount  of  tissue  picked  up,  i,e. 
the  width  of  the  fold,  will  depend  upon  the  thickness  of  the  tissues 
involved,  the  amount  of  strain  likely  to  be  brought  upon  the 
sutures,  and  the  character  of  the  breach  to  be  closed. 

The  closeness  of  the  sutures  to  one  another  must  vary  some- 
what according  to  circumstances.  They  may  be  usually  estimated 
at  about  ten  to  the  inch.  It  will  rarely  be  safe  to  apply  them  less 
closely  than  this. 

The  extremities  of  each  suture  are  knotted  together,  and  the 
ends  cut  short.  The  knots  need  not  be  tied  with  the  utmost 
degree  of  tightness. 

Much  trouble  is  saved,  and  the  inconvenience  of  a  long,  wet, 
and  sticky  thread  is  avoided,  if  separate  threaded  needles  are 
prepared  for  each  suture. 

If  the  supply  of  needles  be  limited,  the  thread  carried  by  each 
needle  may  serve  for  two,  or  at  the  very  utmost  for  three,  sutures. 

No  form  of  intestinal  suture  can  surpass  Lembert's  for  general 
usefulness. 

Dupuytren's  suture  (shown  in  Fig.  70)  is  merely  a  continuous 
form  of  Lembert's. 


CHAPTER   VI 
RESECTION   OF  THE  INTESTINE 

Excision  when  applied  to  the  lesser  bowel  is  termed  enterectomy, 
and  when  carried  out  in  the  colon,  colectomy. 

Indications. — Most  of  these  operations  have  concerned  the 
lesser  bowel,  and  have  been  performed  to  remove  gangrenous 
parts  in  strangulated  hernia,  or  to  restore  the  canal  after  a  faecal 
fistula  has  been  produced.  Enterectomy  has  also  been  performed 
for  the  reUef  of  stricture  of  the  bowel,  both  simple  and  epithelio- 
matous,  for  occlusion  due  to  adhesions  and  certain  neoplasms, 
for  the  relief  of  irreducible  intussusceptions,  and  in  certain 
examples  of  extensive  injury,  as  after  gunshot  wounds. 

The  greater  number  of  the  cases  of  colectomy  have  been 
performed  to  effect  the.  removal  of  a  malignant  growth,  or  to 
restore  the  bowel  after  an  artificial  anus. 

History. — Accounts  of  the  excision  of  portions  of  gangrenous  bowel 
in  hernia  are  to  be  found  among  the  earlier  annals  of  surgery.  The 
operations  were  a  little  uncouthly  performed,  but  were  attended  with 
some  success. 

In  1727  Ramdohr  successfully  removed  two  feet  of  gangrenous 
bowel  from  a  hernia.  (5^^  paper  by  Dr.  Ill,  New  York  Med.  Rec, 
Sept.  22nd,  1883.) 

In  1732  Arnaud  excised  from  a  rupture  the  caecum,  with  some  part 
of  the  colon  and  ileum.  The  patient,  a  man  aged  sixty,  recovered 
(*'  Dissertation  on  Hernias,"  pt.  2,  obs.  xvii.). 

Reybard  in  1843  removed  a  carcinomatous  growth  of  the  sigmoid 
flexure,  together  with  three  inches  of  the  gut.  The  patient  survived 
the  operation,  and  died  of  recurrence  in  twelve  months  {Bull,  Acad, 
de  Med.,  i.  ix.,  page  1033). 

Within  the  last  thirty  years  resections  of  portions  of  both  the  large 
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and  the  small  intestine  have  been  carried  out  with  a  steadily  increasing 
frequency. 

McArdle  (Dublin  Journal  of  Med.  Sciences,  1888,  pages  1-123)  has 
collected  seventy-six  examples  of  excision  in  gangrenous  hernia. 
Kendal  Franks  (Med,-Chir.  Trans.,  vol.  Ixxii.,  page  224)  has  framed 
a  table  of  fifty-one  cases  of  excision  of  the  colon  for  cancer. 

Billroth  reported  (Brit,  Med.  Journ.,  Aug.  i6th,  1890,  page  407) 
that  he  had  himself  performed  140  resection  operations  upon  the 
stomach  and  the  intestines. 

Reichel  as  long  ago  as  1883  brought  together  121  cases  of  gut 
resection  for  various  conditions  (Deutsche  Zeits.  fiir  Chir.,  1883,  page 

230). 

Mr.  Croft's  very  admirable  paper  on  rupture  of  the  small  intestine 
(Clin.  Soc.  Trans.,  vol.  xxiii.)  includes  a  collection  of  fourteen  cases  of 
abdominal  section  for  rupture  of  the  small  intestine  without  wound. 
In  five  instances  excision  was  performed. 

Of  individual  cases,  one  of  the  most  remarkable  is  that  of  Koeberl^'s. 
This  surgeon  removed  over  six  feet  of  the  small  intestine  from  an  adult 
suffering  from  multiple  simple  stricture.  The  operation  was  successful 
(Bull,  et  Mem.  de  la  Soc.  de  Chir.  de  Paris,  1881,  page  99). 

The  details  of  the  operation  will  be  considered  under  the  follow- 
ing headings : — 

1.  Enterectomy  with  circular  suturing  of  the  divided 

ends. 

2.  Enterectomy  with  the  aid  of  Murphy's  button. 

3.  Enterectomy  with  the  establishment  of  an  artificial 

anus. 

4.  Methods  of  uniting  segments  of  intestine  of  unequal 

size. 

5.  Colectomy. 

I.   ENTERECTOMY     WITH     CIRCULAR     SUTURING     OF     THE 

DIVIDED  ENDS 

(i)  The  abdomen  having  been  opened,  the  first  step  is  to 
isolate  the  loop  of  intestine  to  be  excised.  This  loop  should  be 
drawn  well  out  of  the  parietal  woimd.    Any  adhesions  which 
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prevent   it   from   being  well    exposed    and    isolated    must    be 
divided. 

If  any  extravasation  has  taken  place  into  the  abdominal 
cavity,  it  should  be  dealt  with  before  the  resection  is  commenced. 

The  operator  must,  moreover,  be  prepared  for  the  absolute 
necessity  of  abandoning  the  excision  altogether. 

The  disease  or  gangrene  may  be  found  to  be  too  extensive, 
or  the  bowel  may  be  so  boimd  down  that  it  would  be  impossible 
to  isolate  it  sufficiently  to  enable  a  resection  to  be  performed, 
or  the  amount  of  extravasated  matter  found  in  the  peritoneal 
cavity  may  be  such  that  the  thorough  cleansing  of  the  serous 
space  and  the  rapid  establishment  of  an  artificial  anus  will  be 
obviously  the  right  course  to  adopt. 

Not  only  must  the  loop  to  be  dealt  with  be  well  exposed,  but 
healthy  bowel  both  above  and  below  the  seat  of  disease  must  be 
brought  into  view. 

The  mesentery  of  the  part  to  be  resected  should  be  also 
examined. 

In  cases  of  malignant  disease  it  is  needless  to  say  that  no 
resection  operation  should  be  entertained  in  cases  in  which  the 
disease  is  other  than  very  clearly  limited,  or  in  instances  in  which 
the  mesenteric  glands  are  found  to  be  involved. 

The  part  to  be  resected  is  placed  upon  a  gauze  pad  or  a  flat 
sponge,  and  the  whole  woimd  through  which  the  intestine  has 
been  drawn  is  well  and  carefully  packed  all  round  with  gauze 
or  sponges.  It  should  be  impossible  for  any  intestinal  matter  to 
find  its  way  into  the  peritoneal  ca\ity. 

If  the  parietal  wound  has  been  very  large,  it  may  be  desirable 
that  it  should  be  closed  in  part  by  sutures  before  the  resection 
is  commenced. 

(2)  The  bowel  must  be  occluded  above  and  below  the  resection 
area.  If  sponges  have  been  well  packed  all  around  the  coil,  this 
precaution  may  sometimes,  and  in  some  special  cases,  be  dispensed 
with. 

Many  clamps  have  been  de\'ised  for  the  present  purpose. 
No  instrument,  perhaps,  is  so  efficient  as  the  fingers  of  an  in- 
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telligent  assistant.  The  holding  of  the  gut  by  an  assistant, 
however,  is  apt  to  involve  two  difficulties.  In  the  first  place, 
his  hands  may  come  very  much  in  the  surgeon's  way ;  and  in 
the  second  place,  it  is  scarcely  possible  to  retain  a  proper  and 
equable  hold  of  the  gut  during  the  long  space  of  time  involved 
by  the  operation. 


FIG.   76.— MAKINS'S  INTESTINAL  CLAMP. 

Of  the  various  clamps  devised,  that  introduced  by  Mr.  Makins 
is  useful  {SL  Thomas's  Hosp.  Reports,  1884,  page  81)  (Fig.  76). 
The  blades  are  covered  with  indiarubber  tubing,  and  are  long 
enough  to  compress  the  whole  width  of  the  bowel.  They  are 
simple,  and  are  easily  appUed  and  removed.  Another  useful 
clamp  is  that  known  by  Doyen's  or  Hartmann's  name  (Fig.  78), 


FIG.  77.— SIR  THOMAS  SMITH'S   INTESTINAL  CLAMP  FORCEPS. 

It  is  unnecessary  to  cover  the  metal  blades  with  rubber. 

though,  as  we  have  said  in  an  earlier  chapter,  it  is  prac- 
tically identical  with  that  introduced  previously  by  Sir  T. 
Smith  (Fig.  77). 

Some  surgeons  ligature  the  bowel  lightly  above  and  below,  making 
use  of  a  cord  made  of  gauze,  which  is  passed  through  a  hole  in  the 
mesentery.  Dr.  Senn,  in  experiments  upon  animals,  was  most  satisfied 
with  ligatures  made  of  indiarubber  bands.  The  bands  are  about  one- 
eighth  of  an  inch  wide,  and  are  applied  by  perforating  the  mesentery 
at  a  point  free  from  large  visible  vessels,  and  are  then  tied  in  a  loop 
with  sufficient  firmness  to  obstruct  the  lumen  of  the  bowel. 
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A  simple  clamp  or  the  fingers  of  an  assistant  are,  however,  to  be 
preferred  to  any  form  of  ligature.  The  ligature  not  only  exercises  an 
undue  amount  of  compression  and  involves  an  injury  to  the  mesentery, 
but  it  throws  the  cut  margin  of  the  bowel  out  of  line,  and  in  the  case 
of  a  dilated  bowel  is  apt  to  throw  it  into  folds. 

The  late  Dr.  Maunsell  advised  the  following  simple  method  : — A 
flat  piece  of  sponge  is  placed  over  the  bowel,  and  the  two  ends  of 


FIG.  78.— CLAMPS  FOR  GASTRO-iNTESTiNAL  OPERATIONS  (Doycn's  OF  Haitmann's  pattfrnK 
The  clamps  are  made  in  two  halves,  which  take  asunder  for  aseptic  purposes.  The 
degree  of  pressure  on  the  intestine  can  be  exactly  regulated  by  the  catch  close  to  the 
handle.     The  lower  figure  shows  the  clamp  completely  closed. 

the  sponge  together  with  the  intervening  mesentery  are  transfixed 
with  the  shaft  of  a  large  safety-pin.  The  body  of  the  pin  lies  over 
the  sponge.     By  closing  the  pin  the  bowel  is  clamped. 

In  adjusting  clamps  (should  these  instnunents  be  used)  the 
upper  clamp  will  be  applied  first.  The  segment  of  bowel  to  be 
excised  will  then  be  gently  emptied  by  passing  the  fingers  along 
it,  and  the  lower  clamp  will  be  fixed  in  position.  Little  matter 
should  therefore  escape  from  the  isolated  segment  during  the 
division  of  the  coats  of  the  bowel.  Before  applying  the  sutures, 
care  must  be  taken  that  the  bowel  above  the  resection  area  is 
not  greatly  distended.     If  it  be  so,  the  distension  must  be  relieved, 
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as  much  gas  and  faecal  matter  being  allowed  to  escape  as  will 
find  an  exit.  This  is  best  effected  by  making  an  opening  in  the 
centre  of  the  loop  to  be  excised,  and  allowing  the  intestinal  con- 
tents to  escape  into  a  gutter  of  thin  indiarubber  tissue  which 
has  been  already  prepared  and  put  in  position.  This  answers 
better  than  the  method  of  loosening  the  upper  clamp  after  the 
bowel  has  been  excised. 

(3)  The  portion  of  diseased  bowel  is  now  excised.  This  is 
effected  with  blunt-pointed  scissors.  The  cut  must  be  made 
about  three-fourths  of  an  inch  beyond  the  margin  of  the  clamp. 
If  it  be  much  nearer,  it  will  be  found  that  the  clamp  interferes 
with  the  movement  of  the  needles  during  the  passage  of  Lembert's 
suture. 

The  bowel  should  be  cut  straight  across,  i.e,  at  right  angles 
to  its  long  axis.  After  such  a  section,  it  will  be  noticed  that  the 
divided  coats  retract  a  little  more  on  the  free  than  on  the  attached 
border  of  the  bowel,  and  as  a  result  the  incision  lines  tend  to 
diverge  a  little  and  to  become  oblique.  It  has  been  advised  by 
some  that  the  bowel  be  divided  by  two  oblique  and  diverging 
incisions,  in  such  a  way  that  more  of  the  intestine  is  cut  away 
upon  the  free  than  upon  the  mesenteric  side.  Experiment  will 
show  that  there  is  little  to  recommend  this  method,  and  that 
it  involves  a  less  complete  restoration  of  the  natural  curve  of 
the  intestinal  coil. 

The  scissors  cut  their  way  from  the  free  border  towards  the 
mesentery  ;  on  approaching  the  mesentery  care  must  be  taken 
to  save  as  much  of  that  membrane  as  possible. 

The  segment  of  bowel  to  be  removed  may  be  almost — as  it 
were — enucleated.  The  mesentery  may  then  be  divided  as 
close  to  the  wall  of  the  bowel  as  is  possible. 

An  account  has  already  been  given  of  the  interspace  which 
extends  along  the  whole  length  of  the  mesenteric  attachment 
(p.  239).  The  scissors  will  open  this  interspace,  and  will  follow  it, 
dividing  the  mesentery  close  to  the  bowel. 

Another — and  in  most  instances  a  better — method  of  treating 
the  mesentery  consists  in  excising  a  triangular  portion  of  the 
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membrane  together  with  the  gut  to  be  removed.  The  base  of 
the  triangle  will  be  at  the  intestine,  but  will  be  narrower  than 
the  length  of  bowel  removed.  By  allowing  the  mesentery  to 
overlap  the  divided  ends,  as  it  were,  the  vascular  supply  of  those 
segments  is  the  less  interfered  with.  The  margins  of  the  wound 
in  the  mesentery  are  then  carefully  brought  together  by  a  con- 
tinuous suture.  This  measure  brings  about  the  neatest  adjust- 
ment of  the  parts,  and  is  most  efficient  in  preventing  that  kinking 
of  the  suture  line  which  is  so  apt  to  occur  after  resection  operations. 
In  cases  of  malignant  disease  it  is  an  advantage  to  remove  the 
mesentery  which  contains  the  lymphatics  issuing  from  the  growth. 
It  is  insisted  upon  by  some  that  it  involves,  however,  a  greater 
amount  of  interference  with  the  vascular  supply  of  the  divided 
ends  of  the  bowel  than  does  the  method  of  cutting  the  mesentery 
close  to  the  intestine  ;  but  it  cannot  be  said  that  this  point  has 
yet  been  proved. 

(4)  The  divided  ends  of  the  bowel  are  now  thoroughly  well 
cleansed,  and  all  soiled  sponges  are  removed  and  replaced  by 
fresh  ones. 

The  mucous  membrane  may  be  found  to  protrude  considerably, 
and  to  appear  to  interfere  with  the  proper  adjustment  of  the 
sutures.  On  no  account,  however,  should  any  portion  of  this 
membrane  be  pared  away. 

The  two  ends  of  the  bowel  being  placed  close  together,  a 
curved  needle  armed  with  a  long  silk  thread  is  passed  through 
all  the  coats  exactly  at  the  mesenteric  edge.  Half  the  thread 
is  drawn  through  and  tied  in  a  double  knot  towards  the  lumen 
of  the  gut.  This  leaves  a  long  end  which  is  temporarily  held  in 
a  pair  of  Wells'  forceps.  With  the  other  end,  to  which  the 
needle  is  attached,  the  surgeon  carries  his  continuous  suture 
through  all  the  coats  from  the  mucous  membrane  outwards, 
towards  the  free  border  of  the  gut,  i.e.  that  opposite  to  the 
mesentery.  The  suture  passes  from  mucous  membrane  to 
peritoneum  on  one  side,  then  from  peritoneum  to  mucous  mem- 
brane on  the  other.  A  single  knot  tied  in  the  thread  now  and 
then  will  prevent  constriction  of  the  lumen.    The  sutures  should 
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be  placed  as  closely  together  as  possible.  As  the  free  border 
is  reached  the  suture  is  left  rather  loose,  another  needle  is  then 
threaded  on  the  other  end  which,  again  starting  from  the  mesen- 
teric edge,  completes  the  union  of  half  the  circumference  of  the 
gut.  The  two  ends  are  now  drawn  sufficiently  tight  and  tied 
together.  The  knot  must,  of  course,  be  made  on  the  outer  or 
peritoneal  aspect,  but  this  is  of  no  moment.  The  ends  of  the 
thread  are  cut  short  close  to  the  knot,  and  with  a  fresh  needle 
and  thread  the  second  row  of  sutures  (Lembert's)  is  commenced. 
This  should  again  be  started  at  the  mesenteric  edge.  Whether 
interrupted  sutures  or  a  continuous  one  are  employed  may  be 
left  to  the  surgeon's  discretion,  but  the  continuous  one  is  un- 
doubtedly the  quicker  method. 

The  chief  difficulty  will  be  found  in  the  first  row  in  bringing 
the  whole  circumference  of  either  end  of  the  gut  into  even  and 
accurate  apposition.  It  is  a  good  plan,  after  starting  the  con- 
tinuous thread  at  the  mesenteric  border,  to  insert  one  or  two 
guide  sutures  (through  all  the  coats)  with  an  entirely  different 
needle  and  thread,  at  one-third  of  the  distance  round  the  in- 
testine. 

It  may  be  once  more  pointed  out  thaf  the  weak  part  of  the 
suture  line  will  be  at  the  mesenteric  border.  It  is  at  the  line 
of  the  attachment  of  this  membrane  that  the  first  stitches  are 
applied.  Use  must  be  made  of  any  peritonexmi  which  has  been 
saved  from  the  mesentery,  and  sufficient  must  be  found  to  serve 
as  a  covering  for  the  bare  portion  of  the  bowel.  Not  only  must 
the  muscular  coats  be  well  brought  together  at  this  part,  but 
in  turned  flaps  of  peritoneum  covering  that  coat  must  also  be 
brought  into  direct  and  close  contact. 

If  clamps  have  been  applied  they  should  now  be  removed. 

The  surgeon  next  turns  to  the  mesentery.  If  a  triangular 
portion  has  been  removed,  the  margins  of  the  gap  are  brought 
together  by  several  points  of  suture — or,  better  stiU,  by  a  con- 
tinuous suture. 

If  the  mesentery  has  been  divided  close  to  the  bowel  there 
will  be  a  large  redundant  fold  to  be  dealt  with.    The  cut  edges 
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of  this  fold  may  be  united  by  a  continuous  sutiu*e.  This,  how- 
ever, must  not  be  allowed  to  suffice.  To  avoid  kinking,  to 
prevent  a  pouch  from  being  formed,  and  to  give  to  the  suture 
line  the  fullest  degree  of  support,  the  base  of  this  fold  of  mesentery 
must  be  transfixed  by  a  series  of  sutures,  and  the  two  layers  of 
serous  membrane  in  this  situation  be  brought  into  close  contact. 

It  will  be  obvious  that  in  the  great  majority  of  instances, 
and  notably  in  cases  of  malignant  disease,  this  large  redundant 
fold  should  be  removed  ;  or,  in  other  words,  that  a  triangular 
piece  should  be  cut  out  of  the  mesentery  together  with  the  bowel. 

(5)  The  bowel  is  well  cleansed,  the  sponges  that  have  held  the 
coil  in  place  are  removed,  and  the  sutured  loop  is  allowed  to 
drop  back  into  the  abdomen.  The  abdominal  wound  is  then 
closed. 

Should  a  drainage  tube  be  inserted  ?  If  the  gut  has  been 
in  a  healthy  condition,  not  dilated,  and  the  surgeon  is  quite 
satisfied  with  his  suturing,  there  would  seem  to  be  no  reason  for 
drainage.  But  after  resection  of  intestine  by  the  best  of  operators 
occasional  leakage  at  the  end  of  a  few  days  has  now  and  then 
occurred.  If  then  a  faecal  fistula  can  form,  the  patient's  life  may 
be  in  less  danger,  and  spontaneous  closure  of  the  fistula  will 
ultimately  occur.  But  if  the  surgeon  has  firmly  closed  the 
abdominal  wound,  the  smallest  leak  will  cause  fatal  peritonitis. 
The  resected  loop  of  gut  will  generally  remain  close  to  the  wound, 
and  the  presence  of  a  small  drain — a  spiral  rubber  tube,  for 
example — can  do  no  possible  harm  for  a  week  or  so.  Of  course 
the  end  of  the  tube  should  project  only  just  enough  into  the 
abdomen.     Some  prefer  a  strip  of  gauze. 

2.      ENTERECTOMY      WITH      THE      AID     OF     MURPHY'S 

BUTTON 

We  have  already  expressed  our  firm  opinion  that  in  all  in- 
testinal work  the  double  row  of  sutures,  without  any  artificial 
aid,  is  safest  and  best.  Perhaps  it  would  be  best  to  emphasize 
this  by  omitting  all  reference  to  Murphy's  button,  Maunsell's 
invagination  method,   etc.     But  the  use  of  either  has  in  our 
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hands,  as  with  hundreds  of  other  surgeons,  given  good  results, 
and  neither  can  be  termed  quite  obsolete.  Of  the  two  Maunsell's 
method  is  certainly  the  most  rational,  though  it  is  more  com- 
plicated, and  takes  much  more  time  to  carry  out  than  the  in- 
sertion of  Murphy's  button.  Unfortunately,  rapidity  of  appli- 
cation and  mechanical  ingenuity  are  the  only  recommendations 
of  the  button.  We  shall  briefly  describe  Maunsell's  method 
before  passing  on  to  deal  with  Murphy's  button. 

Maunsell's  Method. — ^The  principle  of  this  method  is  to  secure 
close  apposition  of  the  ends  of  the  gut  by  a  row  of  sutures  which  pass 
through  all  the  coats  of  the  intestine  from  within  outwards,  and  with 
the  knots  placed  on  the  inside  of  the  gut.  The  following  account 
is  derived  from  the  International  Journal  of  the  Medical  Sciences, 
1892,  page  245:— 

The  portion  of  intestine  having  been  excised,  the  two  ends  of 
the  bowel  are  brought  together  by  two  temjx)rary  sutures  which  pass 
through  all  the  coats  of  both  ends  of  the  gut.  One  suture  is  placed 
at  the  mesenteric  attachment  of  the  bowel  b  (Fig.  79,  a),  and  the 
other  at  the  free  margin  «.  The  ends  of  these  sutures — which  are 
loosely  knotted — are  left  long.  An  opening  is  now  made  at  c  (Fig. 
79,  B)  in  that  segment  of  gut  which  is  the  larger  of  the  two — i.e.  in  the 
proximal  part.  The  incision  is  on  the  free  border  of  the  bowel,  and  in 
its  long  axis.  It  will  be  placed  about  an  inch  from  the  free  end  of  the 
gut,  and  its  size  will  depend  upon  that  of  the  gut  to  be  invaginated. 
The  ends  of  the  ligatures  a  and  b  are  introduced  into  the  lumen  of 
the  incised  bowel,  and  are  brought  out  through  the  incision  c.  They 
are  then  dragged  up  so  as  to  invaginate  the  bowel,  and  ultimately  to 
bring  out  the  two  divided  ends  of  the  intestine  d  through  the  incision 
c  (Fig.  79,  c).  The  surgeon  now  passes  a  fine  straight  needle  e  through 
both  sides  of  the  double  tube  of  bowel  d.  The  suture  is  hooked  up 
where  it  crosses  the  lumen  of  this  tube,  is  divided,  and  tied  on  either 
side.  In  this  way  twenty  sutures  can  be  introduced  with  ten  passages 
of  the  needle.  The  sutures  are  of  fine  silk,  and  serve  to  unite  the 
divided  intestine.  Finally,  the  ligatures  a  and  b  are  removed,  and 
the  sutured  gut  d  is  withdrawn  (in  the  direction  /),  the  invagination 
being  thus  reduced.  The  longitudinal  incision  c  is  then  closed 
by  C^emy-Lembert  sutures,  and  the  sht  in  the  mesentery  at  g  is  also 
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closed  by  sutures.  The  united  bowel  will  now  appear  to  be  quite 
straight,  and  no  sutures  will  be  visible. 

The  rubber  bzg  (which  has  long  been  abandoned)  and  Laplace's 
forceps  require  no  description,  as  they  are  both  quite  unnecessary 
and  awkward  to  employ. 

Senn's  plaies  have  entirely  gone  out  of  use. 

Murphy's  Button. — With  the  aid  of  this  ingenious  instrument, 
which  was  introduced  by  J.  B.  Murphy  of  Chicago  in  1895,  the  surgeon 
can  undoubtedly  effect  end-to-end  union  or  lateral  anastomosis  in  a 
shorter  time  than  by  any  other  method.     It  must  be  clearly  understood 


that  the  button  produces  a  plastic  inflammation,  and,  indeed,  a  variable 
amount  of  pressure  necrosis.  This  necrosis  ultimately  sets  the  button 
free,  and  after  some  days  it  passes  on  into  the  bowel  below.  When 
the  button  becomes  free  the  plastic  union  may  happen  to  be  just 
sufficient,  or  it  may  be  incomplete  and  leakage  may  result. 

The  method  of  employing  the  button  (attempted  modifications  of 
which  have  at  present  effected  no  improvement)  will  be  gathered  from 
the  accompanying  figures  (80,  81,  82,  83)  more  readily  than  from 
a  long  description. 

The  two  ends  of  the  intestine  are  clamped  or  held  between  the 
fingers  of  an  assistant  some  distance  from  their  cut  edges.     A  running 
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silk  suture  is  rapidly  carried  round  each  edge,  traversing  all  the  coats  ; 
it  should  begin  at  the  mesenteric  attachment,  and  its  free  ends  are 
not  tied. 

In  performing  lateral  anastomosis  or  gastro-jejunostomy,  the 
running  suture  is  introduced  before  the  intestine  is  opened.  This 
suture  is  arranged  a.s  shown  in  the  figure,  and  passes  only  through  the 
serous  and  muscular  coats  of  the  bowel. 

The  two  halves  of  the  button  are  then  inserted  by  means  of  forceps ; 


their  lumen  may  be  lightly  plugged  with  cotton  wool,  which 
is,  of  course,  removed  just  before  they  are  fitted  together.  The 
heavy  "  male  "  half  is  inserted  into  the  lower  segment  of  bowel, 
or  in  gdstro-jejunostomy  into  the  jejunum.  The  stitch  is  tied 
securely  round  the  narr()wcst  part  of  each  half,  and  is  cut  short.  Any 
redundant  mucous  membrane  is  cut  off  with  scissors.  The  two  halves 
are  then  fitted  to  each  other,  care  being  taken  that  they  are  pressed 
home  with  just  sufficient  force  to  secure  close  approximation.  It  is 
in  this  manceuvre  that  accidents  are  apt  to  occur  ;  the  halves  of  the 
button  may  jam,  the  ends  of  the  bowel  may  be  twisted  in  bringing 
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them-  together,  or  the  buttons  may  be  forced  together  too  tightly. 
The  mistake  has  occasionally  been  made  of  trying  to  fit  buttons  of 


nethod  of  tolding  the  bulton  wt 


two  different  sizes  together.     Finally,  a  few  Lembert's  sutures  may 
be  applied,  but  they  are  not  essential. 

The  time  taken  in  placing  the  sutures  and  button  need  not  exceed 
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ten  to  fifteen  minutes,  whereas  any  other  satisfactory  method  will 
take  from  thirty  minutes  to  an  hour. 

It    was    thought    at   one    time    that   the    use   of  M  urphy's 
button,    with   its   very   conspicuous   advantage   of  rapidity   in 
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operating,  would  supplant  simple  suturing.  Most  surgeons  have, 
however,  after  trial  of  the  button,  returned  to  the  use  of  direct 
suture.  Resection  of  gangrenous  gut  in  hernia  operations 
affords  a  fair  test  of  the  relative  merits  of  the  two  methods.  In 
a  paper  in  the  Clin.  Soc,  Transactions  for  1900,  p.  71,  one  of  us 
(J.  H.)  has  shown  that  the  percentage  of  recoveries  is  considerably 
higher  after  suturing  than  after  the  use  of  Murphy's  button.  Out 
of  fourteen  such  cases  treated  with  Murphy's  button,  only  one 
recovered  {i.e,  7  per  cent.) ;  whilst  of  fifteen  treated  by  suturing, 
seven  recovered  {i.e.  46  per  cent.).  Mr.  Kendal  Franks  {Med.- 
Chir.  Trans.,  1893)  collected  a  series  of  cases  treated  by  suturing 
alone  after  resection,  with  a  similar  percentage  of  recoveries 
(rather  under  50  per  cent.). 

In  the  allied  operation  of  gastro-jejunostomy  statistics  show 
a  similar  advantage  of  direct  suture  over  the  use  of  Murphy's 
button,  though  not  in  the  same  proportion  as  in  resection  of 
intestine. 

Moreover,  in  practised  hands  the  somewhat  longer  time 
taken  by  suturing  does  not  appear  to  have  the  injurious  effect 
attributed  to  it.  There  is  a  disadvantage  in  leaving  a  heavy 
metal  body  in  the  intestine  or  stomach,  and  accidents  have  fre- 
quently happened  from  this  cause  alone.  The  retained  button 
has  caused  ulceration,  and  has  had  to  be  removed  by  operation. 

For  example,  Mr.  F.  C.  Wallis  {Clin.  Trans.,  1904,  p.  42), 
after  performing  resection  of  a  large  intussusception  by  means  of 
Murphy's  button,  was  obliged  to  do  a  second  operation  three 
weeks  later  in  order  to  remove  the  button,  which  had  lodged  just 
above  the  ileo-caecal  valve.     The  patient  recovered. 

Another  grave  objection  to  the  button  is  that  the  opening 
left,  if  all  goes  well,  is  very  prone  to  contract.  This  has  been 
noticed  after  both  resection  of  intestine  and  gastro-jejunostomy, 
and  is  illustrated  by  some  specimens  placed  in  the  Royal  College 
of  Surgeons'  Museum  by  one  of  us  (F.  T.). 

It  should  be  noted  that  many  cases  of  resection  of  intestine 
have  proved  fatal  owing  to  excess  of  caution  in  the  actual  ex- 
cision.    It    is    essential    to    success    that    the    union    be    made 
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in  healthy  intestine,  and  not  in  that  already  damaged  by  in- 
flammation. One  or  two  feet  of  small  intestine  may  safely  be 
removed  if  necessary,  and  cases  have  recovered  after  excision  of 
as  much  as  nine  feet.  It  must,  however,  be  very  rare  for  more 
than  twelve  or  eighteen  inches  to  require  excision.  With  regard 
to  gangrenous  gut  in  a  strangulated  hernia,  the  rule  should  be 
to  excise  some  inches  on  either  side  of  the  strangulated  loop. 
For  this  and  other  reasons  it  is  best  to  perform  the  operation 
through  a  median  abdominal  wound,  and  not  through  that  made 
to  expose  the  hernia. 

3.      ENTERECTOMY    WITH    THE     ESTABLISHMENT    OF    AN 

ARTIFICIAL  ANUS 

The  early  steps  of  the  operation  are  precisely  the  same  as  in 
the  procedure  just  described. 

The  removal  of  a  triangular  piece  of  the  mesentery  facilitates 
the  subsequent  operation  for  the  closure  of  the  artificial  anus. 
The  gap  left  in  the  mesentery  should  be  united  by  suture,  as 
already  described. 

The  use  of  Paul's  glass  tubes  for  the  artificial  anus  not  only 
makes  the  operation  rapid  and  easy,  but  it  protects  the  edge  of 
the  wound  from  contamination  during  the  first  week,  and  hence 
removes  the  risk  of  peritonitis.  Their  use  is  therefore  strongly 
recommended. 

A.  The  two  tubes  are  chosen  according  to  the  size  of  the 
intestine — each  is  continued  into  a  thin  rubber  tube  which  con- 
ve3^  all  material  away  into  a  covered  receptacle.  Whilst  the 
clamps  are  still  on,  each  tube  is  secured  in  the  intestinal  lumen 
by  a  purse-string  suture  of  silk.  Special  care  should  be  taken  in 
passing  this  suture  not  to  go  too  deeply.  When  the  suture  is 
made  tight  and  knotted  the  clamps  are  removed.  A  few  fine 
silk  sutures  (Lembert's)  should  be  made  to  secure  the  two  ends 
of  intestine  to  the  edges  of  the  parietal  wound,  which  is  then 
brought  together  around  them  by  silkworm-gut  sutures.  It  is 
important  to  leave  no  chink  at  the  side  of  the  intestine  through 
which  omentum,  etc.,  may  subsequently  protrude.    This  accident 
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is  specially  prone  to  occur,  since  the  condition  for  which  the 
operation  is  done  always  involves  distension  of  intestine  and 
increased  intra-abdominal  pressure. 

A  dressing  of  moist  gauze  powdered  with  boric  acid  is 
applied  around  the  two  tubes,  which  lie  close  together  in  the 
wound. 

The  intestinal  contents  drain  away,  leaving  the  wound  clean 
and  aseptic  for  five  to  ten  days :  by  this  time  the  tubes  have 
worked  loose,  and  of  course  the  wound  will  become  contaminated, 
requiring  constant  attention  by  the  nurse.  If  the  patient's 
condition  justifies  such  a  step,  it  is  most  desirable  to  perform 
the  second  operation  for  union  of  the  intestine  without  delay, 
before  the  skin  becomes  very  sore  and  cachexia  from  malnutrition 
comes  on. 

The  above  is  certainly  the  best  method.  The  following 
alternative  may  be  used  if  the  surgeon  happens  not  to  be  pro- 
vided with  the  glass  tubes. 

B.  After  the  excision  has  been  carried  out,  the  wound  in 
the  parietes  is  so  far  closed  as  to  leave  only  a  gap  through  which 
the  divided  ends  of  the  gut  project.  The  two  sections  of  bowel — 
still  clamped — should  be  brought  together  by  their  mesenteric 
borders,  and  are  united  by  a  few  points  of  suture.  If  time  and 
the  condition  of  the  patient  allow,  the  imion  of  the  two  ends 
may  be  carried  a  little  to  either  side  of  the  mesenteric  border. 
The  mucous  membrane  over  the  uniting  isthmus  should  be 
brought  together  by  a  simple  continuous  suture.  This  partial 
union  of  the  gut  greatly  faciUtates  the  operation  for  the  subsequent 
closure  of  the  faecal  fistula. 

The  lower  end  of  the  divided  bowel  is  now  rapidly  united  to 
the  parietes.  The  margin  of  the  bowel  is  secured  aU  round  to 
the  margin  of  the  parietal  wound.  The  serous  covering  of  the 
intestine  must  be  brought  into  contact  with  the  serous  lining  of 
the  abdominal  wall.  The  sutures  of  fine  silkworm  gut  are  passed 
by  means  of  a  curved  needle.  The  needle  must  first  transfix 
the  skin,  then  the  tissues  of  the  parietes,  then  the  parietal  peri- 
toneum, then  the  whole  thickness  of  the  wall  of  the  intestine. 
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If  the  needle  be  passed  in  the  opposite  direction — i.e.  from  mucous 
membrane  to  skin — the  suture  may  carry  intestinal  matters 
with  it  into  the  depths  of  the  wound.  Each  needle  is  probably 
soiled  in  the  using,  and  therefore  no  needle  and  thread  should 
be  used  for  more  than  one  suture.  It  will  suffice  if  these  sutures 
are  about  half  an  inch  apart.  The  mucous  membrane  is  finally 
attached  to  the  skin  in  the  gaps  between  the  main  sutures. 

The  main  sutures  may  be  passed  before  the  clamp  is  removed, 
and  may  be  drawn  tight  and  secured  when  the  clamp  is  with- 
drawn. 

The  upper  end  of  the  bowel  is  dealt  with  in  the  same  way. 
Every  preparation  must  be  made  for  a  rush  of  faecal  matter  as 
soon  as  the  upper  clamp  is  removed.  The  skin  all  round  the 
wound  should  be  thickly  smeared  with  boric  ointment  or  some 
similar  dressing.  The  patient  should  be  kept  turned  on  the 
side  so  as  to  make  the  opening  dependent.  The  wound  will 
want  constant  attention,  and  the  pads  used  should  be  of  the  softest 
possible  nature,  Gamgee  tissue  answering  well  for  the  purpose. 

This  method  of  operating  is  commented  upon  in  a  subsequent 
section  (p.  273). 

4.      METHODS    OF    UNITING    SEGMENTS    OF    INTESTINE    OF 

UNEQUAL   SIZE 

The  bowel  above  the  segment  resected  may  be  much  dilated, 
while  the  tube  below  is  much  contracted.  In  such  a  case  the 
two  parts  to  be  united  may  be  brought  to  more  nearly  the  same 
size  if  the  distension  of  the  upper  part  of  the  bowel  be  relieved 
by  allowing  its  contents  to  escape. 

This,  however,  should  on  no  account  be  effected  by  removing 
the  clamp  and  allowing  a  stream  of  foul  stuff  to  pour  over  the 
edge  that  is  to  be  sutured.  A  trocar  and  cannula  should  be 
introduced  above  the  clamp  (preferably  some  inches  away  from 
it),  and  the  intestine  emptied  through  the  cannula  with  every 
care  to  avoid  leakage  by  pressure  through  a  fold  of  gauze.  The 
cannula  opening  is  subsequently  closed  by  sutures. 

If,  however,  the  bowel  above  the  part  to  be  removed  be  greatly 
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dilated,  and  the  bowel  below  be  greatly  contracted,  then  there 
must  have  been  a  severe  grade  of  intestinal  obstruction,  and  in 
such  a  condition  the  enterectomy  should  be  concluded  by  estab- 
lishing an  artificial  anus. 

When,  however,  the  caecum  has  been  excised,  and  the  ileum 
has  to  be  united  to  the  colon,  the  following  measure  may  be 
adopted : — 

Billroth's  Method,  or  Lateral  Implantation.— Assuming  that 
the  caecum  has  been  excised,  the  end  of  the  colon  is  closed  by 
sutures.  This  is  effected  by  invaginating  the  free  margins  of 
the  divided  gut,  so  that  the  serous  coats  are  brought  into  close 
contact.  The  parts  are  imited  by  sutures,  preferably  by  a  double 
row. 

A  slit  is  now  made  in  the  wall  of  the  closed  colon.  This  slit 
is  vertical — i.e,  in  the  long  axis  of  the  colon — ^is  placed  upon  that 
margin  of  the  gut  which  is  opposite  to  the  attachment  of  the 
meso-colon,  and  is  situate  about  two  inches  from  the  closed  end. 
The  size  of  the  slit  will  correspond  to  the  size  of  the  divided  end 
of  the  ileum. 

The  end  of  the  ileum  is  implanted  in  the  slit,  and  is  secured 
there  by  very  careful  suturing. 

An  alternative  method,  which  may  be  applied  to  any  part  of 
intestine,  consists  in  lateral  anastomosis  {see  page  278).  Both 
ends  of  the  bowel  are  entirely  closed  by  a  double  row  of  sutures. 
A  lateral  communication  is  then  made  a  few  inches  higher  up. 
The  method  is  not  a  very  satisfactory  one. 

5.    COLECTOMY 

The  operation  for  resecting  portions  of  the  colon  differs  in  no 
essential  particular  from  that  appUed  to  the  small  intestine. 

After  the  diseased  segment  has  been  removed,  the  two  divided 
ends  of  the  intestine  may  be  brought  together  and  imited  by 
sutures,  or  any  attempt  at  inunediate  imion  may  be  abandoned, 
and  an  artificial  anus  be  established.  In  colectomy  the  latter 
procedure  is  more  frequently  carried  out  than  is  the  case  when 
the  small  intestine  is  dealt  with. 
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If  the  upper  end  of  the  bowel,  that  above  the  obstruction,  is 
much  dilated  whilst  the  lower  end  is  contracted,  end-to-end  suture 
should  not  be  attempted  until  the  distension  has  been  relieved. 

An  artificial  anus  may  be  established  as  a  temporary  measure, 
and  may  be  followed  by  an  attempt  to  close  the  opening  at  a 
later  period  by  a  second  operation.  In  such  a  case  the  two  ends 
of  the  divided  colon  are  brought  close  together,  and  may  even  be 
united  partially  by  a  few  sutures  applied  upon  the  deep  or  attached 
aspect  of  the  gut. 

Two  of  Paul's  angular  glass  tubes  (Fig.  87,  page  291)  should 
be  inserted,  one  into  each  end  of  the  gut. 

If,  on  the  other  hand,  it  be  intended  that  the  artificial  anus 
should  be  permanent,  then  it  is  well  to  close  the  opening  in  the 
distal  segment  of  the  bowel.  This  especially  applies  to  resections 
carried  out  low  down  in  the  colon. 

In  closing  the  distal  end  it  is  well  to  turn  in  the  edges  a  little, 
and  to  bring  the  serous  coats  of  the  bowel  together  so  far  as  is 
possible. 

The  great  majority  of  cases  in  which  colectomy  has  been 
performed  have  been  cases  of  malignant  stricture  of  the  bowel. 

The  amount  of  intestine  removed  has  varied  from  two  to  twelve 
or  more  inches.  In  many  instances  the  whole  caecum  has  been 
excised,  together  with  portions  of  the  ascending  colon  and 
ileum. 

In  one  case  I  (F.  T.)  excised  the  whole  of  the  descending  colon, 
sigmoid  flexure,  rectum,  and  anus.  The  patient  made  a  good 
recovery.     (See  "  Intestinal  Obstruction,"  1899,  page  256.) 

The  best  position  for  the  incision  in  the  parietes  offers  some 
difficulties.  The  most  practical  rule  is  that  which  would  direct 
the  incision  to  be  made  immediately  over  the  tumour  when  a 
tumour  exists. 

In  any  case  of  doubt  a  small  exploratory  incision  should  be 
made  in  the  median  line,  and  this  may  be  followed  if  necessary 
by  a  second  incision  directly  over  the  seat  of  the  disease. 

Very  little  can  be  done  through  the  median  line.  The  trans- 
verse colon  can  be  dealt  with  through  an  incision  so  placed ; 
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but  with  regard  to  other  segments  of  the  colon  much  depends 
upon  the  mobility  of  the  diseased  part  and  upon  anatomical 
conditions.  The  summit  of  the  sigmoid  or  omega  loop  may  be 
excised  possibly  through  a  median  incision.  It  is  conceivable 
also  that  under  certain  conditions  the  caecum  may  be  resected 
through  a  like  incision.  The  circumstances,  however,  must  be 
exceptional ;  while  for  the  treatment  of  the  ascending  and 
descending  portions  of  the  colon  the  median  wound  is  of  no  avail. 

In  every  instance  it  is  desirable  that  the  diseased  bowel  should 
be  reached  by  the  shortest  and  most  direct  route. 

Portions  of  the  ascending  and  descending  colon  have  been 
excised  through  the  loin,  through  an  incision  identical  with  that 
used  in  lumbar  colotomy.  Sufficient  room,  however,  is  scarcely 
to  be  obtained  through  such  a  wound,  the  surgeon's  movements 
are  hampered  by  the  restricted  space  in  which  he  must  mani- 
pulate, and  the  freeing  of  the  bowel  above  and  below  the  seat  of 
the  disease  cannot  be  so  efficiently  carried  out. 

Should  the  cancerous  stricture  be  situated  at  the  hepatic  or 
splenic  flexure  (especially  the  latter),  colectomy  is  both  very 
difficult  and  dangerous,  owing  to  the  deep  position  of  the  gut. 
It  is  best  for  the  surgeon  in  such  a  case  to  content  himself  either 
with  lateral  anastomosis  or  with  colotomy.  Of  these  two  oper- 
ations colotomy  (in  transverse  or  ascending  colon  respectively) 
is  much  the  safer  and  more  easy  to  perform. 

The  details  of  the  actual  operation  call  for  no  especial  remark, 
and  the  account  above  given  of  enterectomy  wiU  apply  to  the 
resection  when  performed  upon  the  large  intestine.  The  meso- 
colon, when  it  exists  as  a  complete  fold,  is  dealt  with  in  the  same 
manner  as  the  mesentery. 

It  is  almost  essential  to  bring  the  involved  part  of  the  bowel 
out  of  the  wound  in  order  to  prevent  septic  infection.  Doyen's 
clamps  placed  some  inches  away  from  the  cancerous  stricture 
afford  the  best  means  of  occluding  the  gut  after  the  loop  has  been 
emptied  by  the  fingers.  Simple  suturing  should  always  be  resorted 
to,  except  in  cases  in  which  the  patient's  condition  necessitates  a 
very  speedy  operation ;  in  such  cases  Murphy's  button  may  be  used. 
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In  appl3dng  the  first  row  of  continuous  suture  through  the 
two  mucous  coats  the  operator  begins  at  the  mesenteric  attach- 
ment, the  most  difficult  part  to  obtain  perfect  union.  Five- 
sixths  of  the  circumference  of  the  gut  can  thus  be  united  from 
the  inner  surface,  the  remaining  sixth  being  completed  from 
outside.  The  second  suture,  a  continuous  Lembert  one,  is  applied 
so  as  to  include  all  the  coats  except  the  mucous  membrane. 
The  clamps  should  be  removed  as  soon  as  possible.  During  the 
manipulations  the  area  of  union  is  guarded  by  sterilised  gauze 
or  soft  flat  sponges. 

Comment  upon  Resection  Operations.  —  The  operative 
measures  above  described  are  serious,  and  have  been  attended 
in  the  past  with  a  high  mortality.  With  improvement  in  the 
technique  of  the  operation,  and  with  an  increased  knowledge 
of  the  best  means  of  managing  the  bowel,  the  death-rate  has  been 
considerably  modified. 

The  main  point  which  needs  consideration  is  the  question  as 
to  which  is  the  better  method  of  performing  resection — the 
method  which  concludes  by  circular  suture  of  the  divided  ends 
of  the  bowel,  or  that  which  leads  to  the  establishment  of  an 
artificial  anus. 

It  is  obvious  that  the  former  of  these  two  methods  is  the  more 
complete,  and  is,  from  a  theoretical  point  of  view,  the  more  perfect 
and  satisfactory.  The  diseased  portion  of  the  bowel  is  removed, 
the  continuity  of  the  canal  is  restored  by  suturing,  and  the 
abdominal  cavity  is  closed. 

It  will  be  evident,  however,  that  this  method  of  performing 
resection  involves  a  considerable  expenditure  of  time,  and  that, 
to  be  surely  successful,  it  requires  all  those  conditions  which 
contribute  to  the  success  of  any  extensive  plastic  operation. 
The  general  state  of  the  patient  should  be  favourable,  and  the 
local  condition  should  be  good. 

Enterectomy,  followed  by  circular  suturing  of  the  bowel,  is 
a  plastic  operation  in  which  perfect  and  immediate  primary 
healing  is  essential ;    and  such  healing  can  scarcely  be  looked 

for  when  the  patient  is  in  extremis  at  the  time  of  the  operation, 

s 
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when  the  bowel  is  suffering  from  long-abiding  distension,  or 
when  the  peritoneal  cavity  is  the  seat  of  faecal  extravasation. 

Nevertheless,  in  such  a  grave  condition  as  gangrene  of  gut 
in  a  strangulated  hernia,  primary  resection  offers  the  best  pros- 
pect of  recovery.  The  mortality  is,  of  course,  high.  That  of 
various  recently  published  Usts  {i.e.  between  1900  and  1908)  ranges 
from  20  per  cent,  at  the  lowest  to  75  per  cent,  at  the  highest. 

Enterectomy,  followed  by  circular  suturing  of  the  divided 
ends  of  the  bowel,  may  be  especially  advised  under  such  con- 
ditions as  the  following  : — 

(i)  Cases  of  injury  (^.g.  gunshot  wound  and  stab)  in  which  the 
whole  of  the  damaged  part  can  be  readily  excised,  in  which  the 
injury  is  recent,  and  in  which  the  condition  of  the  patient  is  good. 

(2)  Cases  of  growth  involving  the  intestine,  in  which  no  marked 
degree  of  intestinal  obstruction  has  been  produced,  and  in  which 
the  general  and  local  conditions  are  favourable. 

(3)  Grave  disease  involving  the  jejunum  high  up.  The  high 
mortality  attending  fistulae  in  the  upper  part  of  the  jejunum  is 
well  known. 

In  all  these  cases  the  state  of  the  patient  must  be  such  as 
to  enable  him  to  withstand  a  long  and  tedious  operation,  and  the 
local  conditions  must  be  such  as  would  be  required  for  the  efficient 
performance  of  a  plastic  operation  in  other  parts  of  the  body. 

In  instances  in  which  obstruction  of  the  bowel  exists  a  tem- 
porary faecal  fistula  should  be  established. 

The  lives  of  such  patients  are  threatened  by  reason  of  the 
obstruction,  and  the  artificial  opening  gives  immediate  and 
entire  relief. 

If  the  divided  ends  be  united  by  suture  directly  after  the 
resection,  the  distension  to  a  great  extent  remains,  and  the 
obstruction  is  but  imperfectly  relieved,  since  the  gut  at  the  suture 
line  remains  paralysed. 

Such  patients  are,  as  a  rule,  already  in  a  position  of  great 
danger  when  the  operation  is  performed.  They  are  not  in  a 
condition  which  would  enable  them  to  undergo  a  long  and  elaborate 
operation.    The  state  of  the  intestinal  wall  is  not  such  as  would 


CHAP.  VI]    ENTERECTOMY    AND    COLECTOMY  275 

encourage  sound  and  rapid  healing,  and  the  over-distended  con- 
dition of  the  tube  lends  itself  to  the  production  of  leakage  at 
the  suture  line. 

In  Colectomy,  the  objection  to  the  formation  of  a  temporary 
artificial  anus  is  less  obvious.  At  the  same  time,  the  patient  may 
be  better  able  to  submit  to  a  procedure  which  involves  so  great 
an  expenditure  of  time  as  does  the  suturing  of  divided  bowel.  The 
colic  cases  demanding  operation  are  seldom  so  acute  as  the  enteric. 

One  fact  must  not  be  forgotten,  which  is  that  an  artificial 
anus  involving  the  large  intestine  is — other  things  being  equal — 
less  easy  to  close  by  a  subsequent  operation  than  is  a  like  fistula 
in  the  lesser  bowel. 

After-treatment — The  treatment  of  the  patient  after  one 
of  these  operations  is  conducted  upon  the  same  general  lines  as 
are  observed  after  all  serious  abdominal  operations. 

As  already  noted,  it  may  be  best  not  to  keep  the  patient  on 
his  back,  but  to  turn  him  over  towards  the  side  on  which  the 
artificial  anus  has  been  made.  Again,  if  primary  union  of  the 
intestine  has  been  performed  it  is  by  no  means  necessary  to  main- 
tain the  supine  position,  as  the  escape  of  flatus,  etc.,  is  favoured 
by  the  patient  being  turned  on  the  side. 

The  knees  may  be  bent  over  a  large  pillow. 

The  bandage  around  the  abdomen  should  not  be  too  tight. 

The  diet  must  at  first  be  kept  low.  It  is,  however,  a  great 
mistake  to  starve  the  patient.  Strong  meat-juice  or  brandy- 
and-egg  mixtiwe  may  be  tried  in  small  quantities  frequently  given, 
provided  there  is  no  sickness.  The  food  taken  for  the  first  week 
should  be  small  in  bulk,  and  of  such  a  kind  as  to  leave  little  d6bris 
in  the  alimentary  canal.  Milk  in  large  amount  is  not  to  be  advised. 
Ice  should  be  avoided  ;  it  often  appears  to  induce  intestinal  pain. 

Nutrient  enemata  may  be  of  value,  and  thirst  may  be  quenched 
by  rectal  injections  of  warm  water. 

Distension  of  the  bowel  is  relieved  by  hypodermic  injections 
of  strychnia  (gr.  ^^^),  by  enemata  containing  an  ounce  of  turpentine 
or  a  drachm  or  two  of  ox-bile.  Drachm  doses  of  sulphate  of 
soda  and  magnesia  may  be  given  by  the  mouth. 
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Considerable  relief  usually  attends  the  occasional  introduction 
of  the  rectum  tube. 

The  first  action  of  the  bowels  should  be  on  the  fourth  or  fifth 
day. 

Results  of  Resection  Operations.— Dr.  McCosh  (New  York  Med. 

Journ.f  March  i6th,  1889)  has  collected  114  cases  of  resection  of  gan- 
grenous intestine  in  strangulated  hernia.  In  every  instance  the  bowel 
was  united  at  once  by  sutures.  Fifty-seven  died,  and  fifty-seven 
recovered. 

Reichel,  in  1883,  collected  121  examples  of  resection  of  the  bowel 
for  various  causes.  Out  of  this  number  fifty-eight  died,  fifty-eight 
are  described  as  cured,  and  five  recovered  with  a  faecal  fistula  (Deutsche 
Zeitsch.  /.  Chit,,  1883,  page  230). 

Resection  of  the  small  intestine  for  conditions  giving  rise  to  ob- 
struction showed  a  mortality  of  75  per  cent. 

Mr.  Makins  (St,  Thomases  Hosp.  Reports,  1884,  page  81)  has  collected 
thirty-nine  cases  of  resection  for  artificial  anus.  Of  these  fifteen  died, 
three  were  left  unreHeved,  and  the  remaining  twenty-one  were  cured. 

In  Dr.  Morton's  tables  of  234  cases  of  "  Abdominal  Section  for 
Traumatism  "  (Chicago,  1890)  will  be  found  sixteen  examples  of  re- 
section of  the  bowel  for  gunshot  woimd  or  stab.  Of  these  twelve  died 
and  four  recovered. 

Mr.  Kendal  Franks  has  collected  fifty-one  examples  of  colectomy 
for  malignant  disease  (Med.-Chir.  Trans.,  1889).  The  mortality  was 
about  57  per  cent.,  and  it  is  noteworthy  that  this  mortality  was  not 
influenced  by  the  method  adopted — i,e.  it  was  the  same  when  immediate 
suture  was  carried  out  as  when  an  artificial  anus  was  established. 
In  recent  years  the  mortality  of  these  operations  has  been  considerably 
reduced.  For  example,  Mr.  Bilton  Pollard  (Brit,  Med.  Journ,,  Jan. 
23rd,  1904)  has  recorded  seven  cases  of  resection  of  part  of  the  large 
intestine  for  carcinoma  :  all  the  patients  recovered,  and  in  several 
life  was  prolonged  for  two  or  more  years.  In  one  of  the  cases  (cancer 
of  the  splenic  flexure)  it  was  necessary,  owing  to  adhesions,  to  remove 
the  left  kidney  and  part  of  the  pancreas. 

One  of  us  reported  fifteen  cases  of  primary  resection  with  end-to- 
end  suture  for  gangrenous  gut  in  hernia.  Of  these  patients  seven 
recovered  (.*>.  about  50  per  cent.)  (J.  Hutchinson,  Clin.  Soc.  Trans, 
for  1900) 
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By  intestinal  anastomosis  is  understood  the  establishment  of  a 
permanent  fistulous  communication  between  the  intestine  above 
and  the  intestine  below  the  seat  of  some  more  or  less  permanent 
obstruction.  The  operation  is  performed  either  as  a  preliminary 
to  subsequent  resection 
of  the  obstructed  portion, 
or  as  a  palliative  measure 
only. 

The  general  proce- 
dure may  be  illustrated 
by  an  imaginary  case  of 
malignant  stricture  at 
the  junction  of  the 
jejunum  and  ileum  (Fig. 
84).  Some  obstruction 
has  been  produced,  and 
therefore  the  intestine 
above  the  growth  is 
dilated  (a),  whilst  beyond  it  is  much  contracted  (b).  It  is  not 
considered  advisable  to  excise  the  diseased  segment,  owing  to 
the  difficulty  and  risk  of  uniting  two  parts  of  such  unequal  calibre 
as  well  as  the  probably  inflamed  condition  of  the  distended  part 
(a).  To  overcome  the  occlusion,  a  loop  of  the  lower  part  of  the 
jejunum  is  brought  to  a  loop  of  the  upper  ileum,  and  a 
permanent  opening  is  established  between  the  two. 

The  segment  of  bowel  which  is  the  seat  of  disease  is  thus 

excluded  from  the  intestinal  canal,  and  the  intestinal  stream  is 

diverted  into  a  new  channel  (Fig.  85). 
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FIG.    84.— INTESTINAL  ANASTOMOSIS. — DIAGRAM  OF  A 
SECTION  OF  INTESTINE. 

A,  Upper  end  of  bowel ;   B,  I^wer  end  of  bowel; 
C,  Malignant  stricture. 
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The  idea  of  establishing  such  a  communication  between  the 
bowel  on  either  side  of  an  obstruction  originated  with  Maisonneuve, 
who  performed  the  operation  in  two  cases.  Both  patients  died, 
and  the  proposed  measure  fell  into  contempt.  The  subject  was 
revived  in  1863  by  Hacken,  who  carried  out  some  experiments 
upon  dogs.  The  operation,  however,  still  remained  in  obscurity 
until  it  was  revived  by  Dr.  Senn,  of  Chicago,  with  whom  must 

rest  the  credit  of  bringing  intestinal 
anastomosis  into  the  area  of  practical 
surgery. 

It  is  impossible  to  lay  down  any 
rule  that  will  apply  to  all  cases  for 
which  anastomosis  may  be  indicated, 
and  a  short  description  of  the  method  of 
performing  this  operation  must  here 
suffice.  Although  the  surgeon  may  occa- 
sionally be  led  to  employ  Murphy's 
button  for  lateral  anastomosis  with  the 
idea  that  time  is  saved  thereby,  there 
is  now  no  question  that  simple  suturing 
is  the  safest  and  best  method.  We 
shall  therefore  describe  this  alone. 
Lateral  Anastomosis  by  Suturing. 

^''i^rT^tu'^tu^Z    -The  two  pieces  of  intestine  which   it 
stricture ;  p.  Site  of  intestinal    is  intended  to  joiu   together  are  drawn 

anastomosis.  ^  ^ 

out  of  the  abdominal  wound  and  sup- 
ported by  warm  sterilised  compresses  or  flat  sponges.  The 
contents  are  expelled  by  gentle  pressure,  and  clamps  applied 
above  and  below  the  site  of  anastomosis,  one  pair  of  clamps 
holding  each  loop  of  intestine.  Smith's  or  Hartmann's  clamps 
will  be  found  convenient  {see  Figs.  77,  78,  pages  255,  256). 
The  free  surfaces  of  either  piece  of  intestine  are  turned 
towards  each  other,  and  it  is  ascertained  that  they  can  be  easily 
made  to  lie  in  contact,  and  that  the  clamps  do  not  interfere  with 
this.  On  the  convex  surface  of  each  intestinal  loop  a  continuous 
suture  of  fine  silk,  which  traverses  the  coats  down  to  the  sub- 


FIG.    85. — INTESTINAL    ANAS- 
TOMOSIS. 
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mucous  layer,  is  passed,  being  knotted  at  its  commencement. 
The  suture  follows  the  axis  of  the  intestine  holding  the  two  loops 
together  for  a  distance  of  two  inches.  Just  in  front  of  this  the 
intestine  is  opened  for  from  one  and  a  half  to  two  inches  by  a 
longitudinal  incision  made  with  a  tenotomy  knife  or  fine  scalpel, 
and  enlarged  with  fine  scissors.  Any  fluid  contents  which  have 
remained  after  clamping  are  wiped  away.  A  continuous  suture 
— fastened  off  at  short  intervals  by  knots — is  then  carried  through 
the  whole  thickness  of  the  circumference  of  the  wound  on  either 
side.  Finally,  the  continuous  suture  is  resumed  and  carried 
through  the  outer  coats  of  the  intestine  in  front  of  the  anastomotic 
opening.  The  clamps  are  removed  as  soon  as  possible,  a  few 
Lembert's  stitches  applied  wherever  it  seems  advisable,  and  the 
loops  returned  into  the  abdomen  after  gentle  cleansing. 

The  method  described  differs  hardly  at  all  from  that  given 
in  the  section  on  Gastro-jejunostomy,  and  the  reader  may  be 
referred  to  Figs.  60  (page  207)  and  62  (page  209)  for  illustrations 
of  the  method  of  suturing. 


CHAPTER   VIII 
ENTEROTOMY 

The  term  enterotomy  is  applied  to  an  operation  which  is  carried 
out  in  cases  of  intestinal  obstruction,  and  which  consists  in  opening 
the  distended  bowel  above  the  seat  of  the  occlusion  and  allowing 
its  contents  to  escape.  This  involves,  of  course,  an  abdominal 
section. 

The  procedure  is  sometimes  known  as  *'  N61a ton's  opera- 
tion." It  is  assumed  that  the  loop  of  bowel  which  is  opened  will 
belong  to  the  small  intestine,  and  in  the  majority  of  instances 
this  proves  to  be  the  case.  It  has  always  been  considered  a 
feature  of  the  operation  that  after  the  abdomen  has  been  opened, 
the  most  convenient  distended  coil  which  presents  should  be 
incised  and  a  faecal  jfistula  forthwith  established.  It  will  be 
obvious  that  the  term  enterostomy  would  more  precisely  represent 
this  operation  than  the  term  enterotomy,  which  would  imply 
the  mere  cutting  into  the  bowel,  as  in  the  removal  of  an  impacted 
gall-stone. 

The  usage  of  many  years  has,  however,  established  the  posi- 
tion of  the  latter  term,  and  the  title  enterostomy  is  employed  by 
few. 

Enterotomy  for  intestinal  obstruction  was  first  performed  by 
Ndaton  in  1840.  He  laid  open  the  abdomen  in  the  right  inguinal 
region,  and  drew  forth  the  first  distended  coil  of  intestine  which 
presented. 

The  Operation. — The  abdomen  is  opened  in  the  right  iliac 
region — if  Nelaton's  method  be  strictly  followed — by  an  incision 
parallel  to  and  a  little  above  the  outer  part  of  Poupart's  ligament. 

The  incision  is  placed  to  the  outer  side  of  the  epigastric  artery, 

and  its  length  must  depend  upon  the  thickness  of  the  parietes. 
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One  inch  and  a  half  to  three  inches  will  represent  the  extremes. 
French  surgeons  advise  a  cut  of  7  cm.  (zj  inches). 

As  soon  as  the  abdomen  is  opened,  the  first  distended  coil  of 
intestine  that  presents  is  seized  and  drawn  into  the  wound.  It 
will  probably  belong  to  the  lower  ileum. 

The  convex  part  of  the  distended  knuckle  is  drawn  well  into 
the  parietal  wound,  but  tlie  convex  or  free  border  should  alone 
project. 

The  gut  should  not  be  twisted  from  its  natural  position — that 
is  to  say,  the  spontaneous 
direction  it   has  assumed 
should  be  preserved. 

The  wound  in  the 
abdominal  parietes  is  now 
partly  closed  by  means 
of    silkworm-gut    sutures 

which   are  introduced   at  «(■ —•■•^■r—^T^.^-^ 

the  two  extremities  of  the     ^  gi,^  ^f  oiwninK  in 
wound  (Fie.  86).  '  *  ^'"'"d ; ,  c,  sum' 

The  bowel  will  occupy 
the  centre  of  the  wound,  and  a  sufficient  number  of  sutures 
(two  probably  on  either  side)  must  be  introduced  to  fix  the  gut 
in  place  by  the  mere  narrowing  of  the  parietal  incision. 

The  sutures  must  include  all  the  tissues  forming  the  parietes, 
together  with  the  peritoneum. 

The  latter  membrane  should  be  brought  as  near  to  the  cut 
margin  of  the  skin  as  is  possible. 

The  wall  of  the  bowel  is  now  rapidly  stitched  to  the  margin 
of  the  skin,  which  tightly  surrounds  it  on  all  sides.  Very  fine 
silk,  passed  by  means  of  a  small  curved  needle  held  in  a  holder, 
is  best  adapted  for  this  purpose.  The  stitches  should  involve 
the  skin  and  the  serous  and  muscular  coats  of  the  bowel  (Fig.  86)- 
Care  should  be  taken  not  to  open  the  actual  lumen  of  the  gut 
with  the  needle.  In  cases  of  great  distension  this  is  not  easy. 
To  save  time,  two  operators  may  be  engaged  simultaneously  upon 
this  stage  of  the  procediu-e. 


I.  Sutures  of  parietal 
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A  Paul's  glass  tube  of  small  calibre  is  now  taken  up  and 
the  diameter  mentaUy  marked  on  the  intestine.  A  purse-string 
suture  is  then  made  to  circumscribe  the  area  to  be  incised, 
both  ends  of  the  suture  being  left  long.  With  a  tenotome  or 
fine  scalpel  the  intestine  is  opened  within  the  area,  one  edge  of 
the  wound  held  aside  with  fine  forceps,  and  the  tube  introduced. 
The  suture  is  now  tied  firmly  round  the  groove  in  the  tube  ;  the 
latter  is  packed  round  with  sterilised  gauze,  the  distal  end  of 
the  tube  being  provided  with  a  long  and  thin  rubber  tube  along 
which  the  contents  as  they  escape  can  be  conveyed  into  a  recep- 
tacle containing  a  disinfectant.  A  large  dressing  of  cotton  wool 
held  in  place  by  a  bandage  completes  the  operation.  The  glass 
tube  comes  away,  as  a  rule,  in  from  five  to  eight  days.  As  the 
contents  of  the  small  intestines  are  comparatively  fluid,  the 
Paul's  tube  need  not  be  so  large  as  that  employed  in  colotomy. 

Supposing  that  a  Paul's  tube  is  not  at  hand,  the  following 
procedure  is  employed  : — 

The  gut  is  opened  by  a  small  puncture.  This  should  be 
effected  with  a  scalpel,  and  not  with  a  trocar. 

The  small  sutures  that  connect  the  gut  wall  with  the  skin 
are  for  the  purpose  of  shutting  off  the  peritoneal  cavity.  They 
would  not  suffice  probably  to  hold  the  intestine  safely  in 
position. 

To  effect  this  latter  object  two  lateral  sutures  of  silkworm 
gut  should  be  introduced,  and  should  transfix  the  whole  thickness 
of  the  intestinal  wall  except  the  actual  mucous  membrane,  and 
take  a  firm  hold  of  the  integuments. 

These  sutures  should  be  passed  from  without  inwards,  i.e. 
from  the  skin  towards  the  gut.  If  passed  in  the  opposite  direction, 
they  may  carry  faecal  matter  into  the  tissues. 

The  opening  into  the  bowel  should  always  be  small,  and  should 
be  upon  the  free  or  convex  border. 

The  smaller  the  knuckle  of  intestine  brought  into  the  wound, 
and  the  smaller  the  fistula,  the  easier  will  be  any  subsequent 
operation  for  the  closure  of  the  artificial  opening. 

The  operation  as  above  described  can  be  carried  out  in  a 
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remarkably  sliort  space  of  time,   and  with  the  least  possible 
amount  of  disturbance  of  important  structures. 

After  the  gut  has  been  incised,  there  should  be  no  squeezing 
of  the  abdomen,  and  no  attempts  to  wash  out  the  lumen  of  the 
bowel.  The  distended  tube  should  be  left  to  empty  itself  in  its 
own  way,  and  the  less  the  process  is  interfered  with  the  better. 

A  light  dressing  of  absorbent  wool,  which  may  need  to  be 
changed  at  first  every  few  minutes,  is  all  that  is  needed. 

The  skin  around  the  opening  should  be  frequently  dried, 
and  then  covered  with  lanoline. 

Modifications  of  the  Operation. — The  incision  may  be  as 
conveniently  made  in  the  median  line  below  the  umbilicus. 
The  fingers  are  introduced,  and  an  examination  of  the  abdomen 
is  made.  It  is  possible  that  a  band  or  some  equally  simple  cause 
of  obstruction  may  be  discovered  and  remedied  and  the  faecal 
fistula  be  rendered  unnecessary. 

Such  examination  may  enable  the  surgeon  to  select  for  his 
artificial  opening  a  loop  of  intestine  as  near  as  is  desirable  to  the 
seat  of  obstruction.  The  first  loop  which  presents  in  the  wound 
may  be  some  distance  from  the  place  of  occlusion. 

Such  a  modification,  although  often  advisable,  is  opposed  to 
the  chief  principle  of  enterotomy,  which  is  that  relief  be  given  to 
distended  bowel  in  the  simplest  manner,  with  the  least  possible 
expenditure  of  time  and  the  least  possible  disturbance  of  parts. 
The  opening  has  on  many  occasions  been  made  in  the  left  groin 
instead  of  in  the  right.  In  such  a  case  it  is  probably  the  sigmoid 
flexure  which  is  opened. 

If  time  permit,  it  is  well,  before  drawing  a  knuckle  of  gut  into 
the  parietal  wound,  to  unite  the  peritoneum  all  round  to  the 
margin  of  the  divided  skin.  When  the  bowel  comes  to  be  fixed 
in  place,  peritoneum  is  brought  in  contact  with  peritoneum,  and 
a  more  speedy  and  certain  sealing  of  the  abdominal  cavity  is 
ensured. 

Various  methods  of  securing  a  loop  of  bowel  in  the  parietal 
wound  will  be  found  described  in  the  section  on  Inguinal  Colotomy, 
to  which  the  reader  is  referred  (page  288). 


284  ABDOMINAL   OPERATIONS  [part  h 

If  the  symptoms  be  not  urgent,  the  operation  may  be  per- 
formed d  deux  temps.  The  abdomen  is  opened  and  the  bowel  is 
fixed  in  place,  but  its  lumen  is  in  no  way  invaded.  The  part  is 
dressed  with  a  light  pad  of  moist  gauze.  After  an  interval  varying 
from  a  few  hours  to  three  days,  the  operation  is  completed  by 
incising  the  gut  and  allowing  its  contents  to  escape. 

In  abdominal  section  for  intestinal  obstruction,  in  which  the 
cavity  has  been  widely  opened  up  and  determined  attempts 
have  been  made  to  remove  the  cause  of  the  obstruction,  an 
enterotomy  may  be  carried  out  as  a  forlorn  hope,  all  other  attempts 
at  relief  having  failed. 

Value  of  the  Operation. — Enterotomy  is  of  undoubted  value 
in  urgent  cases  of  intestinal  obstruction  when  the  patient  is  in 
immediate  danger  of  death  from  the  actual  obstruction.  The 
operation  relieves  the  bowel  rapidly  and  completely,  and  many 
lives  have  thus  been  saved.  It  does  not  profess  to  touch  the 
cause  of  the  disease,  although  there  are  not  a  few  examples  of 
acute  intestinal  obstruction  which  have  been  permanently 
relieved  by  evacuating  a  distended  bowel. 

The  great  object  in  the  treatment  of  acute  intestinal  obstruc- 
tion is  to  empty  the  bowel.  The  patient  is  being  poisoned  by 
the  retained  contents  of  his  own  intestine,  and  the  pressing  need 
is  to  empty  the  gut  at  once  of  its  noxious  contents.  Of  course 
the  most  satisfactory  plan  is  to  empty  the  distended  gut  by 
enterotomy,  and,  provided  the  cause  of  obstruction  has  been 
relieved,  to  close  at  once  the  wound.  This  can  be  effected  by  a 
straight  glass  tube  or  Paul's  rectangular  one,  in  either  case  secured 
at  one  end  to  a  long  and  thin  rubber  tube.  A  silk  suture  is  first 
carried  round  a  small  area  of  the  gut  at  the  extreme  lower  end 
of  the  distended  portion.  Within  this  area  an  opening  just 
large  enough  to  admit  the  tube  is  made — the  latter  is  passed  in 
towards  the  upper  end  of  the  gut  and  secured  by  the  knotted 
suture.  By  drawing  out  the  coils  of  gut  in  warm  towels  and  gently 
emptying  them  downwards  a  pint  or  two  of  fluid  may  be  drained 
off.  When  the  gut  is  empty  the  purse-string  suture  is  cut  and 
the  tube  removed.     The  small  wound  in  the  intestine  is  readily 
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closed  by  a  double  row  of  continuous  suture,  the  first  through 
all  the  coats,  the  second  a  Lembert  one. 

Dr.  Curtis'  analysis  of  sixty-two  cases  of  enterotomy  for 
aciUe  intestinal  obstruction  gives  the  foUowing  results : — 

Relieved  by  the  operation       ...        46  cases  =  72  per  cent. 

Not  relieved         16    ,.    =28  per  cent. 

Recovered  32    ,,     =517  per  cent. 

Passage  of  fxces  per  anum  resumed  in  19    .,    =r  60  per  cent,  of  the  recoveries. 
Died 30    „    =  48*3  per  cent. 

In  the  fatal  cases  it  is  to  be  noted  that  the  fistula  sometimes 
failed  to  relieve  the  obstruction  (in  three  instances  it  was  below 
the  seat  of  it),  and  that  gangrene  ol  the  gut  subsequent  to  the 
operation  is  a  frequent  cause  of  death. 

The  whole  matter  is  more  fully  dealt  with  in  my  (F.  T.'s) 
work  on  "  Intestinal  Obstruction." 


CHAPTER     IX 
COLOTOMY 

By  colotomy  is  understood  the  operation  of  establishing  an 
artificial  anus  in  the  colon.  This  may  be  either  temporary  or 
permanent.  But  for  the  fact  that  the  term  colotomy  has  become 
firmly  engrafted  in  the  language  of  medicine,  the  more  precise 
term  colostomy  might  be  advised. 

Colotomy  is  carried  out  for  the  relief  of  obstruction  of  various 
kinds  in  the  colon,  and  is  most  frequently  employed  in  case  of 
cancer  of  the  rectum.  It  is  performed  also  as  a  palliative  measure 
in  some  examples  of  cancer  of  that  part  in  which  no  obstruction 
exists. 

Under  such  conditions  it  is  used  to  divert  the  course  of  the 
faeces,  and  with  a  like  object  colotomy  is  performed  in  the  treat- 
ment of  recto-vesical  fistula,  and  in  intractable  ulceration  of  the 
rectum  and  lower  colon.  It  is  performed  also  for  imperforate 
anus  in  infants  after  the  local  operations  have  failed. 

Colotomy  may  be  performed  in  almost  any  part  of  the  colon 
from  the  sigmoid  flexure  up  to  the  caecum.  It  is  interesting  to 
note  that  the  earliest  form  of  the  operation  (see  the  history  which 
follows)  was  the  iliac  or  sigmoid  opening.  This  was  later  super- 
seded by  the  lumbar  operation,  on  the  grounds  that  the  latter  was 
extraperitoneal,  that  the  opening  was  more  conveniently  placed, 
and  that  prolapse  was  less  likely  to  follow.  After  a  period  of 
contest  between  the  advocates  of  lumbar  and  inguinal  colotomy 
the  latter  method  has  triumphed.  But  although  colotomy  to 
most  now  implies  a  sigmoid  opening,  it  should  not  be  forgotten 
that  exceUent  results  have  followed  an  opening  into  the  trans- 
verse colon,  and  that  now  and  then  liunbar  colotomy  is  advisable. 

A  caecal  fistula  should  be  avoided  if  possible,  since  the  fluid 
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contents  of  the  caecum  are  apt  to  irritate  the  skin  and  to  make 
the  patient's  condition  a  misery.  If  a  temporary  opening  into- 
the  caecum  is  required  {e.g.  for  the  treatment  of  ulcerative  colitis> 
the  vermiform  appendix  should  as  a  rule  be  used  instead  of  making 
an  incision  into  the  caecum.  We  will  describe  in  full  (i)  left 
inguinal,  and  briefly  refer  to  (2)  lumbar,  (3)  transverse,  and 
(4)  right  inguinal  colotomy,  including  caecostomy  by  means  of 
the  vermiform  appendix. 

History  of  the  Operation. — Colotomy  was  first  proposed  by  Littre 
in  1710  {Mem.  de  VAcad.  des  Sc,  Paris,  vol.  x.,  page  36).  He  advised 
the  opening  of  the  sigmoid  flexure  in  the  iliac  region  in  certain  cases 
of  imperforate  anus.  The  first  iliac  colotomies  performed  in  England 
appear  to  have  been  carried  out  in  1821  by  Freer  and  Pring  {Lond^ 
Med.  and  Phys.  Journ.,  1821,  page  9). 

Lumbar  colotomy  was  first  advocated  by  Callisen,  of  Copenhagen^ 
in  1817  {Systema  Chir.  Hodierna,  t.  xi.,  page  842,  Hafniae,  1817). 
He  proposed  to  open  the  descending  colon  through  a  vertical  incision 
m  the  loin.  Jean  Zalema  Amussat  carried  out  lumbar  colotomy 
with  success  in  1839  {Memoires — three  in  number — published  in  Paris,. 
1839-43).  He  employed  a  transverse  incision,  and  extended  the 
operation  to  the  ascending  colon.  Out  of  six  patients  upon  whom 
he  op)erated,  five  recovered. 

Among  the  earliest  operators  in  England  by  the  lumbar  method 
were  Curling,  Hilton,  and  Bryant.  Mr.  Bryant's  first  lumbar  colotomy 
was  performed  in  1859,  ^^^  he  believes  that  this  was  the  second  opera- 
tion of  the  kind  performed  in  England — a  colotomy  by  Hilton  having 
been  the  first  (Bryant,  **  Bradshaw  Lecture,"  1890,  page  3). 

To  Mr.  H.  A.  Reeves,  of  the  London  Hospital,  is  largely  due  the 
introduction  of  left  inguinal  colotomy  into  this  country,  and  his 
methods  have  received  no  important  modification.  In  1881  he  pub- 
lished papers  advocating  inguinal  colotomy  in  preference  to  the  lumbar 
operation,  a  proposal  which  met  with  marked  hostility.  In  189Z 
(BriL  Med.  Journ.,  Jan.  9th,  page  67)  Mr.  Reeves  described  the  use 
of  the  vulcanite  rod  or  rubber  tube  passed  through  the  mesentery. 
The  credit  of  these  improvements  is  usually  given  to  others. 

The  mortality  attending  colotomy  has  been  in  recent  years 
very  considerably  improved,  and  the  operation  once  regarded 
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as  a  desperate  and  uncertain  procedure  and  a  last  resort  has 
come  to  be  employed  as  a  sure  means  of  giving  relief,  and  as  a 
measure  which  may  be  carried  out  comparatively  early  in  the 
progress  of  the  diseases  concerned. 

I.    INGUINAL   COLOTOMY 

This  operation  has  been  rendered  easier  and  more  simple 
of  late  years,  and  the  introduction  of  Paul's  tubes  has  made 
immediate  opening  of  the  bowel  a  safe  proceeding.  Inguinal 
colotomy,  as  already  implied,  has  almost  entirely  supplanted  the 
lumbar  operation,  and  is  the  operation  to  be  chosen  whenever 
the  large  intestine  requires  to  be  opened,  provided  that  the 
obstruction  is  below  the  upper  part  of  the  sigmoid  flexure. 

Instruments  Required. — Scalpels  and  blimt-pointed  bistoury  ; 
scissor^ ;  fine-pointed  forceps ;  several  Wells'  forceps ;  blunt 
hooks  ;  retractors  ;  straight  and  curved  needles  ;  needle-holders  ; 
silk  sutures,  etc.  Sometimes  a  wooden,  ivory,  or  glass  rod  is 
employed  for  fixing  the  intestinal  loop  outside  the  wound.  A 
strip  of  gauze  or  piece  of  drainage  tube  or  rubber  catheter  will 
serve  the  same  purpose. 

The  Operation. — ^The  chief  points  to  be  remembered  are : 
(i)  to  make  as  short  an  incision  through  the  muscular  wall  of 
the  abdomen  as  possible ;  (2)  to  open  the  highest  part  of  the 
sigmoid  flexure  that  can  be  drawn  into  the  wound  without 
undue  tension  ;  (3)  to  ensure  an  efficient  spur  being  made  out 
of  the  posterior  wall  of  intestine. 

By  these  means  faeces  are  prevented  from  passing  on  into  the 
rectum,  prolapse  of  the  intestinal  wall  is  to  a  great  extent  avoided, 
and  a  certain  amount  of  control  over  the  artificial  anus  is  obtained. 

The  exact  position  of  the  wound  is  not  of  great  importance. 
A  convenient  guide  is  a  line  drawn  between  the  umbilicus  and 
the  anterior  superior  spine  on  the  left  side ;  at  a  distance  from 
the  latter  point  of  about  one  and  a  half  inches  a  wound  rather 
more  than  two  inches  long  is  made,  crossing  this  line  downwards 
and  inwards.  Or  the  incision  may  be  placed  parallel  to  the  outer 
third  of  Poupart's  ligament  and  from  half  to  one  inch  above  it. 
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The  aponeurosis  of  the  external  obhque  is  exposed  and  incised 
for  about  two  inches,  cutting  parallel  with  its  main  fibres,  that 
is  downwards  and  inwards.  The  internal  oblique  and  trans- 
versalis  are  incised,  or  rather  their  fibres  are  separated  in  a  line 
nearly  at  right  angles  to  the  incision  made  through  the  external 
oblique.  It  is  important  to  divide  as  little  of  these  muscles  as 
possible.  It  is  convenient  to  catch  the  edges  of  the  opening 
in  each  muscle  with  Wells'  forceps.  The  transversalis  fascia, 
subperitoneal  fat,  and  peritoneum  are  then  cut  through.  The 
forceps  are  now  transferred  to  the  cut  edges  of  the  peritoneum, 
and  the  surgeon  proceeds  to  find  the  sigmoid  flexure.  It  often 
happens  that  the  first  loop  to  present  is  small  intestine.  In  this 
case  it  should  be  pushed  inwards.  The  great  omentum  should 
be  treated  in  the  same  way.  The  operator,  working  across  the 
iliac  fossa,  recognises  the  sigmoid  by  its  being  bound  to  the  former 
by  its  meso-colon,  and  draws  the  loop  into  the  wound.  Confir- 
mation of  its  nature  is  obtained  by  seeing  the  longitudinal  bands 
and  appendices  epiploicae.  The  surgeon  at  the  same  time  may 
gain  valuable  information  with  his  fingers  as  to  the  size  of  the 
obstruction,  the  extent  of  the  growth,  etc.  Of  course  the  opera- 
tion should  not  be  completed  unless  he  is  sure  that  the  site  of 
obstruction  lies  below  the  part  of  the  sigmoid  which  he  proposes 
to  open. 

The  loop  must  be  drawn  forwards  into  the  wound,  so  that 
the  whole  circumference  of  the  gut  lies  outside  the  peritoneum. 
This  is  nearly  always  practicable,  unless  the  meso-sigmoid  be 
abnormally  short.  The  loop  should  be  followed  upwards  until 
the  highest  convenient  part  is  secured,  the  rest  being  returned 
into  the  abdomen. 

The  next  step  is  to  fix  the  loop  in  position.  This  may  be 
effected  in  one  of  two  ways.  The  simpler  consists  in  passing  a 
wooden  or  ivory  rod,  three  or  four  inches  long,  through  the  meso- 
sigmoid  from  side  to  side ;  the  rod  then  rests  on  the  abdominal 
wall  and  prevents  the  intestine  being  retracted.  A  stout  rubber 
catheter  or  piece  of  drainage  tube  will  serve  the  same  purpose. 
Hartmann  recommends  a  strip  of  gauze,  which  is  passed  through 
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the  mesentery.  He  states  that  he  has  used  it  in  upwards  of 
thirty  cases,  with  satisfactory  results.  One  drawback  to  the  use 
of  gauze  is  the  difficulty  with  which  it  is  removed. 

:The  other  method,  which  is  almost  as  good,  consists  in  passing 
a  mattress  suture  of  silk  through  the  skin  and  muscular  edge  on 
one  side,  then  through  the  mesentery,  the  other  muscular  edge, 
and  back  again.  The  suture  is  then  lightly  tied.  This  double 
loop  of  suture  may  be  tied  over  a  small  piece  of  rubber  tube  on 
either  side  of  the  wound,  so  as  to  prevent  it  from  pressing  too 
much  on  the  skin.  Moynihan  describes  this  as  "  Ward's  suture.'' 
Whichever  method  be  employed,  two  sutures  should  be  inserted 
to  secure  the  sero-muscular  coats  of  the  bowel  to  the  skin.  Care 
should  be  taken  to  replace  aay  piece  of  omentum  that  may  pro- 
trude, and  the  stitches  just  mentioned  will  tend  to  the  avoidance 
of  this  accident  when  the  patient  strains  or  vomits  after  coming 
round  from  the  anaesthetic. 

The  surgeon  now  decides  whether  or  not  to  open  the  intestine 
at  once,  (i)  If  there  has  been  no  distension  of  the  abdomen 
before  the  operation,  the  opening  may  be  deferred  for  three  or 
four  days.  In  that  case  soft  sterile  gauze  is  packed  round  and 
over  the  protruding  loop,  and  a  pad  of  cotton  wool  Jcept  in  position 
outside  this  by  a  bandage  or  binder.  The  nurse  should  be  warned 
to  apply  hand  pressure  upon  the  dressings  if  the  patient  strains 
or  is  sick  after  the  operation.  This  is  of  course  to  prevent  pro- 
trusion of  omentum  or  intestine  alongside  the  loop  of  colon. 
A  moderate  dose  of  morphia  or  an  opiate  should  be  given  the 
same  evening  if  there  is  pain  or  restlessness.  At  the  end  of 
three  or  more  days  the  intestine  will  adhere  firmly  to  the  wound 
and  may  be  opened  without  giving  an  anaesthetic.  The  rod  or 
gauze  which  supports  the  loop  should  be  removed.  A  tenotomy 
knife  is  useful  for  puncturing  the  coats  of  the  bowel,  the  incision 
being  enlarged  to  the  requisite  extent  by  narrow-bladed  scissors. 
If  redundant  intestinal  wall  be  cut  away,  the  arteries  bleed 
freely,  and  should  be  clamped  with  forceps  or  tied  with  silk. 
The  intestine  seems  to  project  unduly  for  a  time,  but  eventually 
settles  down. 
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{2)  If  it  be  decided  to  complete  the  artificial  anus  whilst  the 
patient  is  under  the  ana^thetic,  a  Paul's  tube  of  suitable  size 
should  be  inserted.     On  the  convexity  of  the  intestine  a  purse- 
string  suture  of  silk  is  placed,  circumscribing  an  area  of,  say, 
an  inch  in  diameter.     In  this  area  a  linear  opening  is  made,  the 
edges  are  held  aside  by  fine-toothed  forceps,  and  the  glass  tube 
is  introduced.    The  tube  is  so  placed  that  its  lumen  is  directed 
upwards,  and  the  silk  suture 
is  firmly  knotted  round  the 
groove    on    the     tube    (see 
Fig-    87).      A    soft    rubber 
tube,     some     few    feet    in 
length,    has    been    already 
fixed     to     the     other    end 
of  the  glass  tube,  through 
which  the  intestinal  contents 
may  pass  into  a  covered  jar 
containing    a     disinfectant. 
Or  the  rubber  tube  can  be 
dispensed    with  —  it    tends 
to  pull    the  glass  tube  out 
of  place.     In  this  way  the 
wound    can  be    kept    abso- 
lutely clean  and  the  neigh- 
bourhood of  the  patient  free  '"'■  ^^--f^^i-'"  glass  tube. 
from  odour  untU  the  tube      '"' :;:^T^T^J^'!:^'^'IX.^T.'':t"' 
comes   away    after    a    few 

days  have  elapsed.  The  insertion  of  the  glass  tube,  whicli 
should  be  large  enough  to  allow  fiecal  matter  to  pass  along 
it,  may  be  effected  so  quickly  that  no  leakage  occurs  before 
the  silk  is  tied.  The  tube  is  supported  in  position  by  a  thick 
pad  of  gauze  and  wool  around  it ;  this  dressing  is  held  in 
place  by  a  bandage.  A  cradle  is  used  to  keep  off  the  weight 
of  the  bed-clothes,  and  the  rubber  tube  may  be  conveniently 
attached  to  the  side  of  the  cradle  and  so  carried  out  of  the 
patient's  bed. 
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Provided  the  tube  does  riot  get  blocked,  it  may  be  left  to 
come  away  by  itself,  which  usually  happens  four  to  eight  days 
after  its  insertion. 

Whether  the  opening  has  been  immediate  or  deferred,  and 
whethe  a  Paul's  tube  be  used  or  not,  the  result  is  the  same  in 
a  week's  time.  Constant  care  is  required  to  remove  the  escaping 
faecal  matter,  to  prevent  its  becoming  too  fluid  and  irritating, 
and  to  keep  the  surrounding  skin  as  clean  as  is  possible  in  the 
circumstances.  The  diet  should  be  regulated  in  the  direction  of 
procuring  solid  motions,  and  lanoline,  thymol  jeUy,  or  hazeline 
cream  used  after  each  cleansing  of  the  artificial  anus.  The  lower 
end  of  the  bowel  may  require  to  be  washed  out  from  time  to  time 
through  a  soft  rubber  tube,  and,  if  necessary,  small  enemata  can 
easily  be  given  through  the  upper  opening. 

Many  forms  of  apparatus  have  been  devised  for  colotomy 
patients  to  wear,  but  the  simplest  ones  are  the  best.  Those 
with  large  vulcanite  plugs  for  the  opening  are  most  unsuitable. 
A  pad  of  lint  secured  by  a  bandage  is  often  found  to  be  the  most 
convenient  and  least  irksome. 

If  the  bowel  has  been  brought  well  into  the  wound  and  fixed 
there  by  one  of  the  methods  described,  and  if  the  opening  into 
it  is  made  large  enough,  there  will  be  little  risk  of  the  latter 
contracting  subsequently  to  any  serious  extent.  It  is  very 
different  in  the  cases  now  to  be  referred  to. 

Modiflcations  and  Complications  of  the  Operation. — Scanty 
Sigmoid  Meso-colon, — Now  and  then  the  sigmoid  mesentery  will 
be  found  to  be  very  scanty,  so  that  it  is  impossible  to  bring  the 
loop  well  into  the  wound.  The  old  method  of  multiple  sutures, 
described  in  former  editions,  may  then  be  employed.  A  suture 
is  made  to  secure  the  selected  portion  of  gut  to  the  upper 
and  lower  ends  of  the  woimd.  This  suture  passes  through  the 
outer  coats  only  of  the  bowel,  and  a  good  hold  may  be  secured 
by  inserting  it  through  a  longitudinal  band.  The  peritoneum 
may  be  united  to  the  skin  at  four  points  of  the  woimd,  but  this 
is  by  no  means  necessary.  A  number  of  silk  sutures  are  then 
inserted  through  the  edge  of  the  skin  and  muscle  wound,  and 
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then  through  the  outer  coats  of  the  intestine,  one  longitudinal 
muscular  band  being  utilised  for  this  ptu-pose.  The  bowel  is 
now  ready  for  the  insertion  of  Paul's  tube ;  or  the  opening  may 
be  deferred  for  some  days.  If  the  latter  course  be  adopted,  it 
is  well  to  mark  the  point  for  the  incision  by  a  temporary  loop 
of  ligature  passed  through  the  outer  coats ;  otherwise,  with  the 
altered  appearance  of  the  gut,  some  difficulty  may  be  found  in 
entering  its  lumen. 

The  tension  on  the  meso-sigmoid  is  occasionally  so  great 
that  the  stitches  tear  through.  In  one  case  I  (J.  H.)  knew  this 
occur  twice ;  the  third  attempt  at  fixing  the  sigmoid  succeeded, 
and  a  satisfactory  artificial  anus  was  obtained.  Had  the  bowel 
been  opened  on  the  first  occasion,  the  patient  would  undoubtedly 
have  died  of  peritonitis.  In  such  cases  the  colon  should  be  fixed 
only  to  the  peritoneum  or  muscles  and  not  to  the  skin,  whilst 
if  this  is  impossible  it  is  best  to  open  the  transverse  colon  in  the 
middle  line  or  after  closing  the  wound  in  the  groin,  or  a  left  lumbar 
colotomy  may  be  performed. 

Excision  of  Tumour  with  Colotomy, — Occasionally  it  happens 
that  a  tumour  is  found  to  surroimd  the  sigmoid  flexure  at  a  point 
easily  accessible  through  the  parietal  wound.  If  the  loop  can 
be  brought  outside  the  latter  it  should  be  fixed  there,  the  opening 
of  the  gut  being  deferred  for  a  few  days.  With  or  without  an 
anaesthetic  the  involved  portion  may  then  be  excised,  and  a  few 
sutures  inserted  to  fix  the  ends.  Mr.  Bryant  has  recorded  a 
successful  instance  of  this  proceeding  in  lumbar  colotomy. 

Prolapse  of  Great  Omentum, — ^This  troublesome  accident  is 
likely  to  occur  if  the  operator  dispenses  with  sutures  and  relies 
on  the  peg  passed  through  the  mesentery.  When  the  patient 
strains,  omentum  or  even  small  intestine  is  very  apt,  during  the 
first  twenty-four  hours  after  the  operation,  to  find  its  way  into 
any  chink  left  between  the  sigmoid  and  the  woimd  edges.  Hence 
additional  sutures,  besides  the  mesenteric  ones,  should  invariably 
be  employed,  and,  as  stated,  the  division  of  the  abdominal  muscles 
should  be  as  limited  as  possible. 

What  should  be  done  if  the  Sigmoid  Flexure  is  found  to  be  empty 
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and  contracted? — Malignant  stricture  of  the  large  intestine  is  by 
far  the  most  common  in  the  rectum  and  the  sigmoid  flexure ; 
it  may,  however,  occur  in  any  part  of  the  colon,  nor  is  it  possible 
always  to  decide  its  position  until  the  abdomen  is  opened.  In 
a  case  of  obstruction  in  which  the  operator  has  made  the  incision 
for  inguinal  colotomy  and  then  finds  the  sigmoid  empty  and  con- 
tracted, he  should  on  no  account  open  this  part  of  the  intestine. 
Through  a  fresh  incision  in  the  upper  part  of  the  Hnea  alba  he 
should  explore  for  the  site  of  obstruction.  If  it  is  foimd  at  the 
splenic  flexure,  an  artificial  anus  should  be  made  in  the  transverse 
colon  ;  if  in  the  ascending  colon,  the  caecum  should  be  opened, 
etc.  The  methods  are  practically  identical  with  left  inguinal 
colotomy.  In  many  of  these  cases,  however,  the  difficulty  can 
be  well  met  by  abandoning  the  colotomy  and  making  an 
anastomosis  or  short  circuit. 

Should  the  Distal  Portion  of  Intestine  be  closed? — Surgeons 
from  time  to  time  have  advocated  the  complete  closure  of  the 
intestine  below  the  artificial  anus  but  above  the  obstruction. 
This  is,  however,  neither  a  safe  nor  a  satisfactory  measure.  Be- 
tween the  opening  and  the  stricture  possibly  a  length  of  many 
inches  of  intestine  exists,  in  which  retention  of  secretion  may  give 
rise  to  serious  results.  Provided  a  good  spur  is  obtained,  faecal 
matter  will  not  pass  on  into  the  lower  segment,  and  with  this 
the  surgeon  will  be  wise  to  rest  content. 

Narrowing,  or  the  Occurrence  of  Prolapse  at  the  Artificial  Anus. 
— Unless  the  bowel  has  been  brought  well  forward  so  as  to  make 
a  good  spur,  the  aperture  will  very  probably  contract  within  the 
next  few  weeks.  Digital  dilatation  is,  as  a  rule,  sufficient ; 
but  if  a  firm  scar  has  been  allowed  to  form,  it  must  be  nicked 
in  two  places  with  a  bistoury  and  stretched  with  the  fingers 
or  dressing  forceps. 

A  not  infrequent  result  is  prolapse  of  the  intestinal  wall, 
especially  if  the  abdominal  wall  be  flabby  or  the  opening  be  made 
too  large  in  the  muscles.  This  prolapse  after  colotomy  is  to 
some  patients  a  most  serious  drawback.  It  can  be  remedied 
to  some  extent  by  the  use  of  a  belt  and  rubber  pad ;   now  and 
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then  it  will  be  worth  while  to  perform  a  second  operation,  such 
as  cauterisation  of  the  prolapsed  part,  narrowing  the  orifice  by 
suture,  etc. 

2.    LUMBAR   COLOTOMY 

Position. — The  patient  should  lie  upon  the  sound  side  and  close 
to  the  edge  of  the  table.  A  small  hard  pillow  or  sand-bag  is  placed 
under  the  opposite  loin,  so  that  the  region  to  be  operated  upon  may 
be  brought  well  into  view,  and  the  space  between  the  crest  of  the  ilium 
and  the  last  rib  extended  to  the  utmost  (Fig.  88). 

Operation. — First  Stage. — The  incision  should  be  from  three  to 


is  expowd.) 

three  and  a  half  inches  in  length,  ft  is  placed  obliquely,  midway 
between  the  last  rib  and  the  iliac  crest.  Its  centre  should  corresix)nd 
to  the  centre  of  the  line  marfecing  the  site  of  the  bowel.  This  line,  as 
shown  in  Fig.  8g,  runs  vertically  down  from  the  tip  of  the  last  rib 
to  a  point  on  the  iliac  crest  half  an  inch  behind  the  middle  of  the 
latter,  measuring  from  the  anterior  superior  spine  backwards. 

The  anatomy  of  the  operation  is  illustrated  in  Fig.  8q. 

After  the  skin  and  superficial  structures  have  lieen  divided  the 
external  oblique  and  latissimus  dorsi  muscles  will  be  exposed.  The 
fibres  of  those  muscles  are  in  this  situation  vertical.  They  should  be 
<livided  by  a  single  clean  cut  through  the  whole  length  of  the  incision. 

The  layer  of  the  internal  oblique  will  next  come  into  view.     The 
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fibres  are  found  running  somewhat  obliquely  upwards  and  forwards. 
This  muscle  is  also  cleanly  divided  through  the  whole  length  of  the 
original  wound.  In  the  posterior  part  of  the  wound  the  fascia 
lumborum  will  probably  come  into  view. 

There  are  now  exposed  a  few  of  the  bindermost  fibres  of  the  trans- 
versalis  muscle,  which  are  nearly  transverse  in  direction,  and  the  fascia 


lumborum.  If  the  incision  has  been  made  as  described,  the  actual 
amount  of  muscle  tissue  exposed  in  the  depths  of  the  wound  will  be 
slight. 

The  muscle  and  the  fascia  are  now  divided  to  the  full  length  of  the 
wound.  Before  this  division  is  made  it  will  probably  be  noted  that 
the  twelfth  dorsal  nerve,  accompanied  by  the  abdominal  branch  of 
a  lumbar  artery,  is  crossing  the  area  of  the  operation.  It  is  as  well 
to  avoid  cutting  the  artery. 

In  the  posterior  part  of  the  incision  the  clear  anterior  border  of 
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the  quadratus  lumborum  will  be  seen  (Fig.  89).  The  fibres  of  that 
muscle  seldom,  if  ever,  need  to  be  divided.  Broad  rectangular  re- 
tractors will  be  found  very  useful  at  this  stage  of  the  operation. 

A  little  fat  may  now  come  into  view,  and  be  mistaken  for  the  sub- 
peritoneal tissue.     It  is  the  fat  beneath  the  transversaUs  fascia. 

This  fascia  must  be  sought  for  and  demonstrated,  and  cleanly 
divided  to  the  full  length  of  the  wound.  It  is  well  to  commence  the 
division  close  to  the  outer  border  of  the  quadratus  lumborum. 

The  subperitoneal  fat  is  now  reached,  and  the  first  stage  of  the 
operation  is  completed. 

The  chief  error  in  this  stage  of  the  operation  is  due  to  the  ignoring 
of  the  transversalis  fascia  and  the  failure  to  divide  that  structure 
completely. 

Second  Stage. — ^The  gut  is  now  sought  for.  When  great  distension 
of  the  abdomen  exists,  the  colon  very  frequently  bulges  at  once  into 
the  wound  as  soon  as  the  tissues  around  it  have  been  freed  by  the 
finger. 

Failing  such  an  appearance,  the  fore-finger  is  introduced  into  the 
subperitoneal  tissue  and  the  colon  is  sought  for.  The  finger  follows 
the  anterior  surface  of  the  quadratus  lumborum,  and  seeks  for  the 
angle  which  exists  between  this  muscle  and  the  psoas. 

It  is  towards  this  angle  that  the  nonperitoneal  surface  of  the  colon 
faces  in  cases  where  no  meso-colon  exists.  In  seeking  for  this  part  the 
lower  end  of  the  kidney  will  be  felt,  and  it  must  be  remembered  that 
the  bowel  lies  on  a  plane  anterior  to  it. 

It  is  essential  that  the  subperitoneal  fat  be  well  opened  up  with  the 
examining  finger  or  fingers.  The  exposure  of  the  undistended  bowel 
is  impossible  unless  this  be  done. 

In  corpulent  subjects  an  immense  thickness  of  tissue  will  have  to 
be  ploughed  through  before  the  colon  is  reached. 

The  bowel  may  perhaps  be  recognised  in  the  depths  of  the  wound 
by  the  thickness  of  its  coats  or  by  the  presence  of  a  scybalous  mass. 
In  such  case  it  should  be  gently  freed  and  drawn  into  the  more  super- 
ficial part  of  the  wound  for  examination. 

It  is  best  not  to  attempt  to  complete  the  operation  as  an  extra- 
peritoneal one,  but  deliberately  to  make  a  small  opening  in  the  peri- 
toneum. The  colon  can  then  be  readily  found,  made  free,  and  drawn 
into  the  wound.  An  ivory  spigot  or  a  rubber  catheter  is  then  passed 
from  side  to  side  beneath  the  colon,  provided  it  can  be  easily  drawn 
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into  the  wound,  or  a  loop  of  suture  may  be  employed  as  in  inguinal 
colotomy.  In  either  case  a  few  sutures  are  used  to  fix  the  bowel  to 
the  edges  of  the  wound;  these  may  be  of  silkworm  gut  or  of  fine 
silk.  The  bowel  wall  must  be  brought  up  at  least  level  with  the  skin, 
f  and  no  cavity  left  between  its  sides  and  the  edges  of  the  wound.     For 

details  as  to  opening  the  gut  see  the  section  on  Inguinal  Colotomy, 
page  291.  If  immediate  opening  is  determined  on  a  Paul's  tube  should 
be  inserted. 

In  securing  the  bowel,  it  is  well  to  avoid  too  many  stitches,  too 
large  needles,  and  too  thick  suture  material.  It  is  well  also  that  the 
opening  into  the  colon  should  be,  at  first  at  least,  quite  small. 

Comment. — ^The  only  difficult  part  of  the  operation  consists  in  the 
search  for  the  colon,  when  that  part  of  the  bowel  does  not  readily 
present.  In  the  great  majority  of  cases  the  colon  at  once  makes 
itself  evident. 

It  is  remarkable  that  on  the  right  side  the  duodenum  has  been 
opened  in  mistake  for  the  colon,  and  on  the  left  side  the  stomach. 
A  hypertrophied  and  distended  coil  of  small  intestine  has,  with  some 
better  reason,  been  opened  in  the  place  of  the  large  gut. 

If  the  colon  has  been  well  freed  from  its  connections  in  the  depths 
of  the  wound,  there  is  no  need  for  any  special  instalment  for  drawing 
the  gut  forward  towards  the  skin. 

The  surgeon  should  aim  at  making  the  smallest  possible  opening  in 
the  colon.     It  can,  if  need  be,  be  enlarged  later. 

The  transversalis  fascia  may  readily  be  mistaken  for  the  peritoneum, 
especially  where  the  bowel  appears  to  glide  beneath  it.  The  recogni- 
tion of  this  fascia  is  a  matter  of  primary-  importance. 

The  bulging  peritoneum  may  be  mistaken  for  the  bowel.  This 
error  wiU  not  happen  to  one  who  is  familiar  with  the  feel  of  the  colon 
when  picked  up  between  the  finger  and  thumb. 

It  must  be  remembered  that  the  bowel  may  be  empty  when  exposed, 
and  this  even  whan  a  cancerous  stricture  of  the  rectum  is  known  to 
exist. 

A  very  fat  loin  introduces  a  difficulty  in  the  operation.  It  must 
be  met  by  a  free  incision;  by  a  thorough  division  of  each  layer  of  tissue 
along  the  whole  length  of  the  original  wound,  and  by  the  use  of  good 
retractors  and  a  good  light. 

When  the  symptoms  are  not  urgent,  the  oj^eration  may  be  carried 
out  in  two  stages  (colotomy  a  deux  temps).     The  bowel  is  sought  for, 
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and  is  fixed  to  the  skin  by  numerous  superficial  sutures  precisely  in 
the  manner  described.  Care  should  be  taken  that  no  suture  extends 
through  the  mucous  lining  of  the  bowel.  The  part  is  dressed  with 
gauze,  and  after  an  interval  of  some  hours,  or  some  days,  the  operation 
is  completed  by  opening  the  colon. 

After-treatment. — All  the  skin  around  is  well  covered  with  lano- 
line  ointment.  A  large  pad  of  absorbent  wool  is  placed  over  the 
artificial  opening,  and  retained  by  means  of  a  many- tailed  bandage. 

So  long  as  there  is  a  copious  escape  of  faecal  matter,  no  bandage 
should  be  applied. 

The  pad  of  wool  must  be  changed  as  often  as  it  is  soiled,  and  the 
exclusive  attention  of  one  nurse  may  be  occupied  in  keeping  the 
patient  always  clean. 

When  the  discharge  is  very  free,  a  pad  of  loose  "  tenax/'  covered 
with  a  layer  of  wool,  will  be  found  to  be  more  convenient. 

The  main  feature  in  the  nursing  is  that  the  part  must  be  kept 
dry.  The  skin  should  not  be  rubbed  clean,  but  should  be  cleansed  by 
a  stream  of  warm  water,  which  is  received  in  a  kidney-shaped  tray. 
This  method  involves  no  more  trouble  and  no  more  time  than  the 
patting  and  rubbing  process  which  is  carried  out  with  innumerable 
pledgets  of  cotton  wool. 

After  each  washing,  the  skin  is  very  gently  dried,  and  is  once  more 
covered  with  lanoline. 

If  the  wound  were  to  need  to  be  washed  every  fifteen  minutes 
during  the  first  day  or  so,  it  would  certainly  be  better  than  to  allow 
a  freshly  united  incision  to  remain  for  an  hour  or  more  poulticed 
with  faecal  matter. 

During  the  first  few  days  the  patient  should  keep  very  quiet,  should 
lie  upon  the  back,  or,  if  the  position  be  altered  at  all,  should  turn  over 
towards  the  wounded  side.  The  attachments  of  the  gut  will  be  dragged 
upon  if  the  patient  lie  upon  the  sound  side. 

The  discharge  of  faecal  matter  from  the  bowel  may  be  delayed  for 
hours,  or  even  for  days. 

3.   TRANSVERSE   COLOTOMY 

In  order  to  open  the  transverse  colon  a  small  vertical 
incision  is  required  through  the  abdominal  wall,  at  or  close  to 
the  median  line.    The  colon  is  readily  identified   by  its  longi- 
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tudinal  bands  and  its  attachment  to  the  great  omentum.  It 
is  probably  best  not  to  draw  the  intestine  out  of  the  womid 
but  to  secure  it  to  the  edges  by  a  number  of  sutures,  and  to  insert 
a  Paul's  tube.  Our  experience  has  been  that  there  is  little  tend- 
ency to  prolapse  in  this  position,  but  on  the  whole  the  opening 
here  is  less  convenient  than  when  placed  in  the  sigmoid  flexure 
or  descending  colon.  Hence  inguinal  or  lumbar  colotomy  should  be 
resorted  to  whenever  the  obstruction  is  below  the  splenic  flexure. 

Opening  the  ascending  colon  is  very  rarely  resorted  to,  and 
need  not  be  specially  referred  to  here. 

4.    CiECOSTOMY 

This  operation  is  carried  out  through  an  incision  in  the  right 
groin,  exactly  similar  to  that  employed  for  left  inguinal  colotomy. 
No  muscle  fibres  should  be  divided,  and  the  opening  into  the 
caecum  should  be  as  small  as  possible.  The  vermiform  appendix 
should  be  made  use  of  whenever  the  opening  is  intended  to  be  only 
temporary,  as  for  example  in  the  treatment  of  ulcerative  colitis. 

The  appendix  is  drawn  out  of  the  wound  and  its  base  is  easily 
fixed  by  a  couple  of  sutures.  The  end  of  the  appendix  is  then 
cut  off  and  a  rubber  catheter  introduced.  Through  this  the 
whole  of  the  colon  can  be  washed  out  daily,  the  fluid  coming  away 
per  rectum.  A  weak  solution  of  nitrate  of  silver  (half  to  two 
grains  to  the  oimce  of  water)  may  be  used  with  advantage  for 
irrigation.  So  long  as  blood  or  slime  is  mixed  with  the  discharge 
this  irrigation  is  kept  up,  and  this  treatment  may  take  a  few  weeks. 
Finally  the  rubber  tube  is  dispensed  with,  and  the  appendix  is 
freed  from  its  new  adhesions,  and  either  excised  or  dropped 
back  into  the  abdomen  after  careful  closure  of  the  end.  As 
ulcerative  colitis  is  prone  to  relapse,  a  repetition  of  the  treat- 
ment may  possibly  be  required ;  it  is  hence  advisable  not  to  excise 
the  whole  appendix,  but  to  return  a  stump  at  least  an  inch  or  two 
long.  If  the  appendix  is  employed  in  the  manner  described 
instead  of  a  direct  opening  into  the  caecum,  there  will  be  no  escape 
of  irritating  intestinal  contents. 
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RESULTS   AND   MORTALITY   OF   COLOTOMY 

When  performed  for  cancer  of  the  rectum  or  intestine  the 
result  of  inguinal  or  lumbar  colotomy  is  usually  the  following : 
The  patient  is  in  fair  comfort  for  one  or  two  years,  when  secondary 
growths  carry  him  off.  The  direct  mortality  of  the  operation  is 
almost  nil  provided  it  has  not  been  deferred  until  almost  complete 
obstruction  with  abdominal  distension  has  supervened.  In  such 
circumstances  the  death-rate  is  from  20  to  30  per  cent. 

When  performed  for  non-cancerous  stricture  the  results  are 
of  course  far  better.  For  example,  we  performed  inguinal  colotomy 
on  a  woman  with  dense  fibrous  stricture  of  the  pelvic  part  of  the 
rectum.  For  ten  years  since  the  operation  she  has  enjoyed  good 
health,  has  married  and  borne  children  !  Patients  with  a  colotomy 
opening  are  often  able  to  attend  to  their  business  without  anyone 
being  aware  of  their  infirmity,  provided  they  avoid  undue  laxity 
of  the  bowels.  On  the  other  hand,  it  must  be  admitted  that  in 
some  cases  the  amount  of  reUef  afforded  by  colotomy  (for  cancer) 
is  disappointing.  The  pain  or  discomfort  caused  by  the 
growth  may  be  but  little  relieved,  and  the  artificial  anus  may 
be  the  cause  of  additional  distress.  Before  the  siu^geon  resorts 
to  colotomy  it  is  his  duty  to  put  these  considerations  before  his 
patient* 


CHAPTER  X 

THE    OPERATIVE    TREATMENT    OF    ACUTE 
INTESTINAL  OBSTRUCTION 

The  various  causes  of  intestinal  obstruction  can  only  be  briefly 
alluded  to  here,  and  the  reader  may  be  referred  for  their  dis- 
cussion to  Treves'  "  Intestinal  Obstruction."  It  is,  moreover, 
impossible  here  to  describe  all  the  details  of  operative  treat- 
ment which  may  have  to  be  carried  out  in  certain  cases. 

The  subject  involves  the  indications  for  operation  and  the 
proper  selection  of  a  mode  of  procedure,  rather  than  any  definite 
or  quite  special  surgical  method. 

In  the  account  that  follows,  no  more  is  attempted  than  an 
indication  of  the  general  lines  upon  which  the  operative  treatment 
of  intestinal  obstruction  is  conducted. 

Purpose  of  the  Operation.— It  must  be  assumed  that  in 
speaking  of  intestinal  obstruction  reference  is  made  principally 
to  the  acute  or  subacute  forms  of  that  affection.  In  chronic 
forms  of  obstruction  a  definite  treatment  can  be  carried  out  with 
greater  precision  :  the  diagnosis  is  usually  more  accurately  made  ; 
there  is  less  urgency  ;  there  is  an  absence  of  violent  symptoms, 
and  any  proposed  operation  can  be  performed  with  deliberation. 

In  the  acute  cases  the  progress  of  the  trouble  is  often  terribly 
rapid,  the  symptoms  are  violent,  the  need  for  immediate  relief 
is  very  urgent,  and  symptoms  which  in  a  chronic  case  may  assist 
the  diagnosis  are  probably  masked  by  narcotics. 

Many  cases  when  seen  by  the  surgeon   are  seen   too  late. 

Laparotomy  for  intestinal  obstruction  is  regarded  by  some  as 

literally  a  "  last  resource,"  and  the  patient  is  not  considered  to 

be  ready  for  operation  until  he  is  in  articulo  mortis.     In  not  a 

few  instances  the  previous  treatment  has  compromised  the  success 
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of  any  interference  by  operation.  The  engorgement  of  the  bowel 
has  been  increased  by  aperients,  and  the  normal  reflexes  have 
been  impaired  or  annihilated  by  excessive  doses  of  opium  and 
belladonna. 

Operative  treatment,  to  be  successful,  must  be  carried  out 
early.  The  abdomen  should  be  opened  as  soon  as  the  diagnosis 
is  reasonably  clear.  Operation  should  be  regarded  as  the  first 
and  only  resource,  just  as  it  is  in  the  case  of  a  strangulated  hernia. 

The  risks  which  attend  delay,  and  the  dangers  which  attend 
uncertainty,  are  infinitely  greater  than  those  which  belong  to 
the  mere  opening  of  the  abdomen  in  the  median  line. 

In  the  carrying  out  of  an  operation  the  surgeon  wiU  have 
I  wo  purposes  in  view — (i)  the  relief  of  the  dangerously  engorged 
bowel  above  the  occluded  part,  and  (2)  the  removal  of  the  cause 
of  the  obstruction. 

In  many  cases  the  attainment  of  the  second  object  will  include 
the  first,  but  this  is  not  so  in  all. 

The  belly  may  be  opened  in  an  advanced  and  acute  case,  a 
simple  band  may  be  at  once  discovered  and  divided,  and  the 
abdomen  closed.  The  case  may  appear  very  simple  and  very 
fortunate.  The  cause  of  the  obstructiqn  is  removed,  it  is  true, 
but  the  greatly  distended  and  engorged  bowel  above  the  site  of 
the  divided  band  is  not  necessarily  relieved. 

It  is  filled  up  to  the  very  stomach  with  a  foul  and  faeculent 
fluid,  by  which  the  patient  is  being  poisoned.  The  gut  is  para- 
lysed, the  normal  reflexes  are  lost,  there  is  no  peristaltic  wave 
to  free  the  many  bends  and  twists  which  must  be  undone  to 
secure  a  free  passage,  and  the  patient  dies  with  some  pints  of  the 
foulest  and  most  putrid  matter  still  lodged  in  a  viscus  possessed 
with  an  instinct  to  absorb  its  contents. 

In  such  a  case  as  this  it  is  not  the  removal  of  the  band  which 
is  the  most  urgent  matter  ;  it  is  the  complete  evacuation  of  the 
engorged  bowel. 

It  is  well  in  the  acuter  forms  of  intestinal  obstruction  to  bear 
in  mind  that  the  patient  is  not  dying  because  a  band  or  an 
adhesion  presses  upon  the  bowel,  and  that  it  is  not  the  cancerous 
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stricture  which  has  become  suddenly  blocked  up  that  is  of  itself 
bringing  about  death  ;  but  that  the  urgency  depends  rather  upon 
the  extreme  engorgement  of  the  bowel  above  the  site  of  the 
obstruction. 

It  is  obvious  that  the  two  conditions  cannot  be  logically 
separated,  but  at  the  same  time  it  is  essential  to  recognise  that 
the  surgeon's  first  object  should  be  rather  to  relieve  the  obstructed 
bowel  than  to  remove  the  cause  of  the  obstruction  ;  and  it  must 
not  be  forgotten  that  the  attainment  of  the  latter  purpose  may 
not  be  followed  by  the  attainment  of  the  former. 

There  are  cases,  however,  where  another  element  may  pre- 
dominate, and  these  are  represented  by  instances  in  which  a 
vast  peritoneal  surface  is  implicated  in  the  obstructive  lesion. 
Such  are  volvulus  of  the  sigmoid  flexure  and  cases  of  obstruction 
by  bands  where  the  constricted  bowel  is  represented  by  many 
coils,  and,  indeed,  by  many  feet  of  intestine.  In  such  examples 
death  may  follow  apparently  from  the  extensive  peritoneal  lesion 
before  a  period  at  which  it  becomes  evident  that  the  engorge- 
ment of  the  bowel  above  the  obstruction  is  a  predominating 
feature. 

Still,  in  spite  of  what  may  be  urged  as  exceptions,  the  facts 
remain  that  laparotomy  in  acute  intestinal  obstruction  is  at- 
tended by  a  terrible  mortality,  and  that  the  best  results  so  far 
have  followed  in  those  cases  in  which  the  contents  of  the  dis- 
tended bowel  have  been  evacuated.  As  Mr.  William  Taylor 
states  in  an  excellent  review  of  the  subject,  the  present  mortality 
following  (but  not  caused  by)  the  operation  is  not  far  short  of 
60  per  cent.  From  the  clinical  point  of  view  he  divides  the  cases 
{Brit.  Med.  Journ.,  Oct.  5th,  1907)  into  three  groups,  the  treat- 
ment differing  in  each. 

I.  The  patient  is  seen  early,  before  there  is  any  material 
distension  of  the  abdomen.  A  general  anaesthetic  should  be 
given,  the  abdomen  should  be  opened,  and  the  cause  of 
obstruction  found  and  removed.  The  abdomen  is  closed 
without  opening  the  intestine,  and  the  stomach  washed  out 
from  above. 
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2.  The  abdomen  has  become  distended,  but  the  generar 
condition  of  the  patient  is  still  good.  The  same  course  is 
adopted  as  in  group  i,  with  the  addition  that  the  intestine 
above  the  site  of  obstruction  is  emptied  through  a  glass  tube. 
The  small  wound  made  in  its  wall  for  this  purpose  may  be 
carefully  closed  by  a  double  line  of  sutures,  but  we  would 
urge  that  it  is  frequently  safer  to  leave  a  temporary  fistula. 
The  stomach  should  be  emptied  and  washed  out. 

3.  The  case  is  seen  late ;  not  only  is  there  great  abdominal 
distension,  but  the  general  condition  of  the  patient  as  in- 
dicated by  the  pulse  and  facial  aspect  is  very  bad.  The 
vomit  is  usually  copious  and  faeculent. 

In  cases  of  the  last  group  there  is  distinctly  no  time  to  be 
lost.  The  patient's  condition  is  such  as  to  forbid  any  but  the 
slightest  operation,  and  the  surgeon's  great  object  is  to  relieve  the 
distended  bowel  with  the  least  possible  disturbance  of  the  patient. 

The  patient  is  enveloped  in  warm  blankets,  and  hot  bottles 
are  placed  about  the  extremities.  The  operation,  such  as  it 
is,  is  performed  as  the  patient  lies  in  bed.  No  anaesthetic  can 
be  administered.  If  one  be  attempted,  it  will  be  noticed  that 
the  patient  becomes  rapidly  insensible,  and  very  often,  just  as 
the  surgeon  takes  the  knife  in  his  hand,  there  is  a  great  rush 
of  faecal  matter  from  the  patient's  mouth  and  nose,  and  the 
case  is  at  an  end.  Some  surgeons  advise  the  use  of  cocaine, 
injected  under  the  skin  of  the  abdomen.  The  patients,  how- 
ever, in  these  cases  are  not  in  a  condition  to  feel  much  pain. 
They  stand  the  cutting  part  well,  merely  whining  and  moaning 
and  wrinkling  the  brow  as  the  surgeon  proceeds. 

A  mask  containing  a  drop  or  two  of  ether  may  distract  their 
attention  and  cover  their  eyes  while  the  actual  skin  incision 
is  being  made,  but  beyond  this  it  is  not  well  to  go. 

The  operation  consists  in  opening  the  abdomen  in  the  median 

line  below  the  umbilicus  and  performing  an  enterotomy.     The 

incision  should  be  as  small  as  possible — ^just  large    enough  to 

allow  one  distended  coil  to  be  drawn  forwards  with   the  finger. 

There  should  be  no  long  searching  for  the  cause  of  the  obstruc- 
u 
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tion.  Every  minute  is  of  consequence  in  a  case  such  as  the 
present. 

The  bowel  is  rapidly  fixed  to  the  parietal  wound  by  a  few 
sutures  which  do  not  penetrate  beyond  the  submucous  coat^ 
and  the  gut  may  be  best  evacuated  through  a  Paul's  glass  tube. 
If  the  glass  tube  is  not  at  hand,  a  trocar  and  cannula  of  large 
size  may  be  employed,  to  the  end  of  which  a  long  indiarubber 
tube  is  fixed.  The  contents  of  the  gut  are  thus  carried  away 
from  the  wound.  A  way  for  the  trocar  through  the  outer  coats 
of  the  intestine  must  be  made  with  a  scalpel.  As  the  bowel  is 
emptying  itself,  it  may  be  more  accurately  secured  to  the  margins 
of  the  parietal  wound  by  a  few  more  sutures. 

The  wound  is  treated  in  the  manner  already  described. 

It  is  most  important  in  these  cases  that  the  stomach  should 
be  washed  out.  This  may  be  done  either  before  or  after  the 
operation.  The  best  apparatus  is  a  long  flexible  rubber  tube, 
attached  to  a  large  glass  funnel.  The  other  end  of  the  tube 
being  in  the  stomach,  some  warm  water  is  poured  into  the  funnel 
and  the  latter  depressed  so  as  to  act  as  a  syphon.  The  washing- 
out  should  be  continued  until  the  fluid  returns  from  the  stomach 
unaltered. 

This  measure  usually  gives  great  relief,  and  the  introduction 
of  a  large  amount  of  hot  water  into  the  stomach  improves  the 
pulse  and  tends  greatly  to  revive  the  patient.  In  cases  both  of 
strangulated  hernia  and  intestinal  obstruction  it  is  probable  that 
many  lives  have  been  saved  by  thorough  washing-out  of  the 
stomach  with  hot  water  at  the  time  of  the  operation. 

In  cases  of  obstruction  which  are  a  little  less  urgent  some 
search  may  be  made  for  the  cause  of  the  obstruction  prior  to 
the  establishment  of  the  artificial  anus.  A  band  may  be  found, 
and  a  strangulated  loop  may  be  relieved,  without  adding  per- 
ceptibly to  the  danger  of  the  operation.  But  the  search  should 
be  rapid  ;  and  if  the  site  of  the  obstruction  be  not  found  almost 
at  once,  there  should  be  no  delay  in  opening  the  bowel. 

Management  of  the  Less  Urgent  Cases. — In  most  of  such 
cases  the  patient  may  safely  be  moved  from  the  bed  to  an  operat- 
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ing  table.  The  stomach  should  be  washed  out  with  hot  water 
before  the  operation  is  commenced.  An  anaesthetic  may  be 
administered,  but  it  must  be  used  very  cautiously.  Enough 
only  is  required  to  dull  the  patient's  senses  ;  and  after  the  parietal 
wound  has  been  made,  enough  only  to  restrain  his  movements. 

In  order  to  diminish  the  risk  of  shock  during  the  operation 
(the  length  and  gravity  of  which  cannot  be  foretold)  a  hypodermic 
injection  of  strychnia  (eV  to  -g^js  of  a  grain)  should  be  given.  The 
injection  may  need  to  be  repeated  during,  or  at  the  close  of,  the 
operation.     Spinal  anaesthesia  with  stovaine  may  be  employed. 

The  abdomen  should  be  opened  in  the  median  line,  between 
the  umbilicus  and  the  pubes. 

The  incision  made  should  be  large  enough  to  admit  the  hand. 
Some  surgeons  advise  a  much  larger  incision.  Kiimmell  recom- 
mends that  the  knife  be  carried  from  the  xiphoid  cartilage  to 
the  pubes.  Such  an  excessive  measure  is  obviously  unnecessary  ; 
and  it  is  difficult  to  conceive  a  case,  unless  it  be  one  of  extreme 
volvulus  of  a  large  sigmoid  flexure,  where  such'  a  wound  would 
be  other  than  embarrassing.  Other  surgeons  have  advised  a 
very  small  median  wound,  one  of  not  more  than  two  inches,  or 
one  large  enough  to  admit  two  fingers.  If  any  search  for  the 
obstruction  has  to  be  made,  a  two-inch  incision  in  a  greatly- 
distended  abdomen  will  be  found  to  be  of  little  use. 

When  the  abdomen  has  been  opened,  search  is  made  for  the 
cause  and  site  of  the  obstruction. 

It  is  of  course  useless  to  diagnose  a  case  from  statistical  prob- 
abilities, but  the  following  figures  are  worth  recording.  Of  100 
cases  of  acute  intestinal  obstruction  about  40  per  cent,  are  caused 
by  intussusception  (these  will  be  practically  all  in  children),  40  per 
cent,  from  strangulation  by  bands,  and  the  remaining  20  per  cent, 
will  be  due  to  kinking  of  gut,  volvulus,  impacted  gall-stones,  etc. 
In  adults  it  will  be  noted  that  peritoneal  bands  form  the  most 
frequent  cause  of  acute  obstruction. 

Not  unfrequently  acute  intestinal  obstruction  supervenes 
upon  chronic,  and  cancer  of  the  gut  therefore  comes  into  the 
causes  of  the  former. 
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The  entire  hand  should  only  be  introduced  into  the  abdomen 
after  the  attempt  has  been  made  to  ascertain  the  site  of  the 
obstruction  by  means  of  the  fingers  alone.  In  stout  subjects 
especially  it  may  be  quite  impossible  to  do  this  unless  the  hand 
is  introduced,  and  an  indiscriminate  and  purposeless  pulling 
about  of  coils  of  intestine  is  to  be  avoided. 

When  the  coils  of  intestine  are  greatly  distended,  they  must 
be  handled  with  infinite  care.  After  a  by  no  means  rough  manipu- 
lation, it  may  be  found  that  the  serous  coat  of  the  dilated 
coils  has  been  split  in  twenty  places. 

The  method  of  making  a  very  large  incision,  and  of  at  once 
dragging  out  as  much  bowel  as  possible,  has  little  to  commend  it. 

As  soon  as  the  abdomen  has  been  opened,  three  fingers  may 
be  introduced  and  the  caecum  examined.  If  that  viscus  is  found 
to  be  empty,  the  obstruction  must  be  in  the  small  intestine  ;  if 
it  be  distinctly  distended,  then  search  must  be  made  in  the  colon. 

In  the  latter  case  the  fingers  may  be  passed  into  the  left  iliac 
region,  and  a  stricture  sought  for  in  the  sigmoid  flexure  or  upper 
part  of  the  rectum  ;  or  the  empty  colon  below  the  obstruction 
may  be  detected  and  followed  as  far  as  is  possible.  In  the  case 
of  colic  obstruction,  the  operation  will  probably  be  at  once  com- 
pleted by  performing  a  colotomy  in  the  median  line  or  in  the 
left  groin.  A  frequent  site  for  cancerous  stricture  is  the  rectum 
at  the  brim  of  the  pelvis  or  some  part  of  the  sigmoid  flexure. 
When  it  is  found  high  up  in  the  latter,  inguinal  colotomy  will 
not  answer,  and  the  abdomen  should  be  sewn  up  in  front  and  a 
lumbar  colotomy  performed,  if  possible  ;  if  not,  the  transverse 
colon  should  be  opened.  The  lower  down  in  the  large  intestine 
the  artificial  anus  can  be  made,  the  better  for  the  patient.  One 
leading  into  the  csecum  is  always  a  cause  of  irritation,  owing  to 
the  fluid  discharges  from  it.  Paul's  tube  should  be  used  in  every 
case  if  practicable. 

Cases  which  may  be  classed  as  acute  are  seldom  fitted  for  a 
short-circuiting  operation.  At  the  same  time  it  must  be  remem- 
bered that  a  short-circuiting  operation  has  great  advantages 
over  a  colotomy  in  the  matter  of  comfort  to  the  patient. 


CHAP.  X]         ACUTE    INTESTINAL    OBSTRUCTION        309 

If  the  obstruction  be  not  in  the  colon,  the  surgeon  should 
pass  his  fingers  over  the  hernial  orifices,  should  examine  care- 
fully the  ileo-caecal  and  umbilical  regions,  and  explore  as  far  as 
is  possible  all  parts  of  the  pelvis.  The  commoner  forms  of 
acute  obstruction  should  reveal  themselves  after  such  an 
examination. 

If  the  seat  of  the  trouble  be  not  yet  discovered,  search  should 
be  made  in  the  pelvis  for  any  collapsed  coils  of  small  intestine 
which  may  belong  to  the  segment  below  the  obstruction.  Such 
coils  are  very  often  found  hanging  down  in  the  pelvis,  and  they 
frequently  lead  the  surgeon  to  the  occluded  part,  if  they  be 
carefully  traced. 

If  so  far  no  discovery  of  the  trouble  has  been  made,  it  may 
at  least  be  urged  that  no  injurious  handling  of  the  viscera  has 
been  carried  out,  and  it  will  in  many  cases  be  desirable  to  desist, 
and  to  establish  at  once  an  artificial  opening  in  the  small  in- 
testine. 

If,  however,  the  patient's  condition  be  such  as  to  justify 
further  search,  the  surgeon  may,  in  the  next  place,  allow  some  of 
the  more  distended  coils  of  the  bowel  to  protrude.  They  should 
be  received  in  fine  sterilised  towels  which  have  been  dipped  in 
warm  water.  One  border  of  each  towel  should  be  tucked  under 
the  peritoneal  edge  of  the  wound  on  either  side.  The  protruding 
coils  will  then  not  come  into  contact  with  the  skin.  The  escape 
of  these  coils  will  enable  the  surgeon's  hand  to  be  introduced ; 
the  further  examination  should  be  carried  out  as  gently  and  as 
rapidly  as  possible. 

If  the  cause  of  the  obstruction  still  cannot  be  found,  some 
surgeons  recommend  that  all  the  floating  coils  of  intestine  should 
be  allowed  to  protrude.  This  proceeding  is  hotly  denounced  by 
others,  and  the  absurd  and  opprobrious  term  of  "  evisceration  " 
is  applied  to  it.  It  is  of  course  only  the  small  and  part  of  the 
large  intestine  that  can  protrude.  Although  it  is  a  serious  step, 
which  no  one  would  think  of  taking  except  as  the  last  resource, 
yet  in  a  few  cases  it  is  emphatically  the  right  course  to  adopt. 
In  a  paper  on  "  Complete  Volvulus  of  the  entire  Small  Intestine 
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and  Ascending  Colon "  (Hutchinson,  Clin,  fourn.,  June  7th, 
1907),  this  question  is  discussed  from  that  point  of  \new. 

Another  plan  is  to  expose  the  whole  of  the  free  part  of  the 
small  intestine  inch  by  inch  until  the  occluded  loop  is  reached. 
As  the  bowel  is  drawn  out  at  the  upper  angle  of  the  woimd,  it 
is  passed  back  into  the  abdomen  again  at  the  lower.  This  plan 
is  almost  impossible  when  there  is  great  distension  ;  it  involves 
considerable  handling  of  the  gut,  and  much  expenditure  of  time. 

The  surgeon  may,  moreover,  proceed  with  his  investigation 
in  the  wrong  direction,  and  may  find  himself,  at  the  end  of  a 
tedious  examination,  at  the  duodenum. 

Mr.  Rand  {Brit.  Med.  fourn.,  Dec.  22nd,  1883)  has  advised 
an  examination  of  the  root  of  the  mesentery  as  a  means  of  avoid- 
ing the  last-mentioned  error.  The  attached  border  of  the  mes- 
entery is  only  about  six  inches  in  length,  and  it  is  so  obliquely 
placed  that  the  right  layer  is  directed  a  little  upwards,  and  the 
left  layer  a  little  downwards.  If  a  loop  of  the  bowel  be  drawn 
forwards,  and  its  mesentery  be  followed  backwards  to  the  spine, 
it  may  be  often  possible  to  tell  which  is  the  upper  and  which 
the  lower  segment  of  the  loop,  and  also  to  form  some  idea  as  to 
whether  it  belongs  to  the  higher  or  to  the  terminal  parts  of  the 
lesser  bowel.  This  is  usually  spoken  of  as  the  method  by  straight- 
ening the  mesentery. 

In  acute  cases  these  and  other  very  extended  and  time- 
consuming  methods  of  searching  for  the  obstruction  can  be  but 
rarely  justifiable.  In  chronic  cases  they  may  be  appropriate 
enough. 

After  the  cause  of  the  obstruction  has  been  found  and  re- 
lieved, it  will  in  nearly  every  case  still  be  wise  to  evacuate  the 
distended  bowel.  WTien  no  special  apparatus  is  at  hand  the 
surgeon  will  incise  the  lowest  coil  of  gut  at  its  convex  border 
ough  this  opening  empty  the  coils  above,  taking 
ire  not  to  soil  the  peritoneal  surface  with  the  escaping 
id.  This,  however,  is  almost  impossible  to  prevent, 
much  better  method  is  described  on  page  284.  It 
only    a   straight    glass    tube    with     a    projecting    rim 
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at  each  end,  one  of  which  is  secured  in  a  thin  rubber  tube. 
A  Paul's  bent  tube  will  answer  almost  as  well.  The  glass 
tube  is  secured  in  the  intestine  by  a  purse-string  suture,  and  no 
leakage  can  take  place. 

If  the  surgeon  decides  to  drain  the  intestine  for  some  days 
the  tube  is  of  course  left  in  situ,  and  this  coil  fixed  to  the 
abdominal  wound. 

In  reducing  such  loops  of  intestine  as  have  escaped,  the 
assistant  should  draw  forward  the  extremities  of  the  parietal 
wound  with  large  blunt  hooks,  and  so  convert  the  opening  into 
a  slit,  just  as  a  man  would  hold  up  the  mouth  of  a  bag  into  which 
something  is  to  be  dropped.  The  coils  are  pushed  back  one  by 
one  by  the  kneading  action  of  the  fingers,  which  manipulate  the 
bowel,  through  a  large  thin  flat  sponge  when  the  coils  are  few, 
or  a  diaper  towel  when  they  are  many. 

If  the  protrusion  be  considerable,  the  whole  mass  of  the 
prolapsed  intestine  may  be  covered  by  a  warm  diaper  towel,  the 
edges  of  which  are  tucked  in  under  the  margins  of  the  abdominal 
incision. 

This  reduction  of  protruded  coils  often  occupies  a  considerable 
time.  If,  however,  the  distension  has  been  properly  relieved, 
the  process  should  not  involve  the  excessive  manipulation  which 
is  called  for  in  cases  of  great  engorgement. 

All  swabs,  towels,  sponges  and  lotions  used  during  the 
operation  should  be  warm,  but  not  hot.  The  peritoneum  is 
more  delicate  than  the  surgeon's  skin,  and  will  not  tolerate 
the  same  degree  of  heat. 

Special  means  must  be  taken  to  protect  any  prolapsed  coils 
from  exposure  to  cold. 

The  surgeon  should  not  be  too  sparing  of  his  incision  in  the 
parietes.  It  must  be  enlarged  as  required.  The  search  for  the 
seat  of  the  trouble  may  be  aided  by  inspection  of  the  depths  of 
the  abdomen  from  time  to  time.  In  such  an  examination  the 
nearest  coils  may  be  held  aside  with  suitable  spatulae,  or  sponges 
in  holders,  and  the  margins  of  the  wound  by  broad  curved  re- 
tractors. 
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Removal  of  the  Cause  of  the  Obstruction. — i.  Strangulation 
by  Bands  or  through  Apertures, — Simple  bands  and  adhesions, 
and  large  cords  formed  out  of  the  omentum,  may  need  to  be 
divided  in  sections.  The  obstructing  band  should  be  cut  short 
whenever  possible,  lest  it  give  trouble  at  a  future  period. 

When  either  the  Fallopian  tube  or  the  appendix  forms  an 
obstructing  band,  an  attempt  should  be  made  to  free  the  bowel 
by  traction,  or  by  breaking  down  or  dividing  the  adhesions 
which  hold  the  organs  in  place.  Failing  this,  the  parts  must 
be  severed.  It  may  be  noted  that,  after  a  strangulation  under 
the  appendix  has  been  relieved  by  simple  reduction,  death  has 
occurred  from  gangrene  of  the  little  tube  itself.  In  any  case  in 
which  the  appendix  is  involved  that  process  should  be  excised. 

The  Fallopian  tube  may  be  treated  as  a  simple  band,  and 
divided  between  two  Ugatures. 

The  appendix,  after  it  has  been  cut  across  close  to  the  caecum, 
should  have  its  proximal  end  closed  by  a  double  row  of  sutures 
— a  continuous  suture  involving  the  mucous  membrane,  and  a 
series  of  interrupted  sutures  involving  the  outer  coats. 

Occasionally  an  acutely  inflamed  appendix  forms  with  the  great 
omentum  a  band  which  strangulates  a  loop  of  small  intestine. 
For  example,  in  a  case  of  this  kind  operated  on  by  one  of 
us  (J.  H.),  the  two  conditions,  suppurative  peritonitis  and 
obstruction  by  band,  co-existed.  Recovery  followed  after 
excision  of  the  appendix  and  omental  band,  with  drainage. 

Meckel's  diverticulum,  when  met  with  in  the  condition  of  a 
band,  should  be  divided  and  treated  as  such  ;  when  it  exists  as 
a  patent  tube,  its  severed  end  should  be  closed  with  as  much 
care  as  would  be  observed  in  closing  divided  intestine. 

It  is  not  wise  to  leave  a  long  diverticulum  attached  to  the 
bowel.  If  time  permit,  it  should  be  cut  short.  Gangrene  and 
perforation  of  this  process  have  followed  in  cases  where  the 
obstruction  has  been  relieved  but  the  diverticulum  left  undis- 
turbed. When  very  large,  the  removal  of  the  diverticulum 
involves  an  operation  of  some  gravity  and  duration,  and  this  it 
may  be  undesirable  to  attempt.    The  larger  diverticula  may  be 
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divided,  and  the  proximal  end  clamped  and  brought  into  the 
parietal  wound,  where  it  plays  the  part  of  an  artificial  anus. 
Such  an  opening  is  more  easily  closed  than  one  in  the  bowel 
itself.    In  such  a  case  the  distal  end  would  be  excised  entirely. 

The  great  majority 
of  cases  of  strangula- 
tion by  bands  (70  per 
cent.)  occur  in  the 
mate  sex.  Nearly  all 
those  due  to  vitelline 
remains  (Meckel's 
diverticulum,  etc.)  are 
met  with  in  men. 

Taking  all  cases  of 
band-obstruction,  the 
small  intestine  is  in- 
volved in  90  per 
cent,,  and  the  right 
iliac  fossa  is  the  site 
in  nearly  70  per  cent. 
(Fitz). 

In  cases  of  stran- 
gulation through  slits 
and  apertures,  it  is 
well,  when  possible, 
to  close  the  abnormal 

aperture  with  a  few  no.  9o.-miiN(A  into  thk  joss*  duodkno-jejunalis. 
points  of  suture  after  -j-^^  ^.^i,,  ^^6^  i.  <i«piIL''.o  .^r  the  c»^™.  The 
the  gut  has  been  re-  eoliwins"  aiuhl  'tmZ"  i^lMin'"  ''"**  '""^  ^^  *'''''' 

duced. 

Much  difficulty  may  be  experienced  in  dealing  with  retro- 
peritoneal hemis.  In  a  case  of  strangulated  hernia  at  the 
foramen  of  Winslow,  not  only  was  I  (F,  T.)  unable  to 
reduce  the  gut  through  a  laparotomy  wound  during  life,  but 
after  death  reduction  was  not  effected  until  I  had  severed  the 
hepatic  artery,  the  portal  vein,  and  the  bile  duct. 
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2.  Volvulus, — In  only  the  very  simplest  cases  can  volvulus  be 
unfolded  by  mere  manipulation. 

No  persistent  attempts  should  be  made  to  effect  such  a  re- 
duction. The  huge  coil  formed  by  the  distended  sigmoid  flexure 
cannot  be  dealt  with  through  the  comparatively  small  wound 
niade  in  abdominal  section.  The  involved  bowel  should  be 
emptied  through  a  glass  tube  in  the  manner  already  described. 
Its  contents  are  mainly  gaseous.  The  hole  made  can  be  clamped 
temporarily  and  the  vohnilus  reduced.  If  the  reduction  be 
perfect,  and  if  it  show  no  disposition  to  return,  the  opening 
may  be  closed.  Failing  such  evidence,  an  artificial  anus  must 
be  established  in  it.  I  (F.  T.)  have  found  it  impossible  to 
reduce  a  volvulus  of  the  sigmoid  flexure  on  the  post-mortem 
table  until  the  bowel  had  been  emptied. 

It  must  be  remembered  that  the  reduction  of  a  volvulus 
does  not  usually  remove  the  anatomical  condition  that  led  to  it. 

In  the  Clinical  Journal  for  June  7th,  1907,  I  (J.  H.)  have 
drawn  attention  to  an  important  form  of  volvulus  in  which  the 
whole  of  the  intestine  supplied  by  the  superior  mesenteric  artery 
is  twisted  on  its  axis  so  that  the  caecum  passes  under  the  mesentery 
and  lies  in  the  left  side  of  the  abdomen.  Ten  cases  are  narrated. 
In  this  form  it  is  almost  impossible  to  recognise  the  condition 
and  reduce  the  twist  unless  the  parts  concerned  are  drawn  outside 
the  abdpmen. 

3.  Intussusception, — For  the  chronic  form  of  intussusception 
abdominal  section  is  the  only  suitable  treatment ;  indeed,  its 
diagnosis  is  usually  difficult  or  impossible  until  the  abdomen 
has  been  opened. 

When  reduction  cannot  be  effected  by  manipulation  in  the 
manner  to  be  described,  resection  with  end-to-end  suture  (or 
perhaps  the  use  of  Murphy's  button)  may  be  necessary.  If, 
however,  the  patient  be  in  an  exhausted  condition  at  the  time 
of  operation,  it  is  safer  to  make  a  small  artificial  anus  by  means 
of  Paul's  tube  above  the  intussusception,  and  defer  the  resection 
to  a  later  period  when  the  patient  has  regained  strength.  There 
is  the  less  objection  to  making  a  temporary  artificial  anus,  since 
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the  intussusception  usually  affects  the  colon.  In  several  cases 
of  chronic  intussusception  the  part  has  been  excised  in  the  belief 
that  the  mass  was  carcinomatous. 

With  regard  to  the  much  more  frequent  condition  of  acute 
intussusception  met  with  in  infants  and  children,  surgical  opinion 
in  the  last  ten  years  has  steadily  come  round  to  advise  abdominal 
section  at  the  very  earliest  possible  moment.  The  mortality 
following  reduction  by  this  method  has  fallen  to  about  20  or  30 
per  cent.,  including  the  cases  of  young  infants,  in  whom  the 
condition,  whether  operated  on  or  not,  used  to  be  nearly  always 
fatal.  Spontaneous  recovery  is  so  rare  that  it  may  be  disregarded, 
and  although  a  fair  percentage  may  be  relieved  by  inflation  with 
air  or  water,  the  method  is  uncertain  and  attended  with  the  risk 
of  rupture  of  the  intestine.  In  all  cases  the  greatest  difficulty 
in  reduction  is  met  with  at  the  end — i.e.  in  the  last  few  inches — 
and  with  inflation  it  is  difficult  to  tell  whether  complete  reduction 
has  occurred  or  not.  We  strongly  advise  the  immediate  resort 
to  laparotomy  and  reduction  by  digital  pressure  without  wasting 
time  by  trying  inflation.  H.  M.  Rigby  {Lancet,  Feb.  7th,  1903), 
in  reporting  a  series  of  seven  cases  treated  by  him  with  laparotomy, 
no  less  than  five  of  which  were  successful,  notes  that  in  over  fifty 
cases  operated  on  at  the  London  Hospital  by  various  surgeons 
inflation  was  not  found  of  use  in  a  single  case.  All  of  those  in 
which  inflation  or  injections  were  tried  had  ultimately  to  be 
operated  on.  This  is  conclusive  evidence  against  the  recent 
contention  by  some  that  inflation,  etc.,  should  still  be  given  a 
trial. 

As  a  rule,  it  is  more  convenient  to  reduce  the  intussusception 
with  the  fingers,  applying  pressure  steadily  from  below  on  the 
intestine,  aided  by  gentle  traction  exerted  on  the  intestine  above. 
The  younger  the  patient,  and  the  older  the  intussusception,  the 
greater  is  the  risk  of  tearing  the  intestinal  coat,  and  it  is  especially 
in  the  last  few  inches  that  this  accident  is  likely  to  occur.  Con- 
siderable help  in  reduction  may  be  obtained  by  steady  pressure 
on  the  lower  end  of  the  intussusception,  so  as  to  lessen  its  en- 
gorgement and  swelling. 
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Before  commencing  the  operation  the  surgeon  sees  to  the 
prevention  of  shock  in  every  possible  way  ;  and  rapidity  in  its 
performance  is  of  importance.  As  little  of  the  abdomen  should 
be  exposed  as  possible,  and  in  many  cases  reduction  can  be  effected 
without  bringing  the  intestine  outside  the  wound  ;  the  patient's 
chest  and  limbs  should  be  kept  thoroughly  warm  by  means  of 
blankets,  hot-water  pillow,  etc.,  and  at  the  end  of  the  operation  a 
small  rectal  injection  of  warm  water  and  brandy  may  be  advisable. 
The  site  of  the  incision  will  be  to  some  extent  determined  by  the 
position  of  the  sausage-shaped  tumour,  which  may  have  been 
previously  felt  through  the  abdominal  wall.  In  the  vast  majority 
of  cases  the  intussusception  has  begun  in  the  caecal  region,  and 
the  most  trouble  will  be  found  in  unravelling  it  when  this  part 
is  reached.  Hence,  if  the  tumour  is  small  and  limited  to  the  right 
side  of  the  abdomen,  the  incision  may  be  made  in  the  right  semi- 
lunar line  ;  if  the  lower  end  of  the  intussusception  has  been  felt 
per  rectum,  the  Unea  alba  must  be  chosen.  It  should  be  noted 
that  a  small  intussusception  may  be  quite  hidden  behind  the 
liver  of  a  yoimg  child,  and  that  this  condition  has  unfortunately 
led  to  postponement  of  an  operation  at  the  only  time  when  it 
could  have  saved  the  patient.  Should  the  incision  be  made  in 
the  linea  alba  below  the  umbilicus,  the  surgeon  should  have  ascer- 
tained that  the  bladder  is  empty  ;  as  is  well  known,  the  bladder 
in  a  child  is  an  abdominal  rather  than  a  pelvic  organ.  As  soon 
as  the  abdomen  is  opened  sufficiently  to  admit  four  fingers  the 
intussusception  is  felt  for  and  its  extent  defined.  The  upper  end 
of  it  is  steadied  by  the  fingers  of  the  left  hand,  whilst  pressure 
is  made  on  the  lower  end  with  the  fingers  of  the  right  hand. 
In  some  cases  it  is  difficult  and  unnecessary  to  bring  the  tumour 
outside  the  abdomen  ;  in  others  this  is  readily  done. 

As  the  last  few  inches  are  unravelled  the  difficulty  increases, 
and  frequently  the  peritoneal  coat  is  slightly  torn.  Any  rent 
should  be  sewn  up  afterwards  with  fine  silk  (Lembert's  sutures). 
The  vermiform  appendix  is  frequently  the  last  to  emerge  from 
the  invagination.  In  a  considerable  number  of  cases,  either 
a  Meckel's  diverticulum  (turned  inside  out)  or  a  polypus  has 
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been  the  cause  of  the  intussusception.     If  possible,  this  should 
be  excised  throi^h  a  small  incision  made  in  the  length  of  the 
gut,     (See  Fig.  91,  which  is  taken  from  the  report  of  two  cases 
operated    on    with     success 
by  Mr.  Rutherford  Morison, 
Lancet,  June  14th,  1902.) 

In  every  case  as  soon  as 
the  intestine  has  been  satis- 
factorily dealt  with  the  ab- 
dominal wound  should  be 
sewn  up  as  quickly  as 
possible  and  the  patient 
hurried  back  to  bed.  In 
few  abdominal  operations  is 
speed  so  important  a  factor 
of  success  as  that  for  intus- 
susception in  young  children 
or  infants. 

If,  at  the  operation,  after 
many  patient  attempts,  re- 
duction cannot  be  accom- 
plished, one  or  other  of  the 
following  plans  may  be 
carried  out  : — 

(a)  An  intestinal  anasto- 
mosis may  be  effected  by 
suture  {see  page  278}.  I  am 
not  aware  of  a  single  case 
in  which  recovery  has  fol- 
lowed this  procedure. 

(6)  The  involved  segment 
of  the  gut  may  be  resected 

and  an  artificial  anus  established.  This  measure  is  of  limited 
application,  and  could  hardly  be  advised  in  a  case  where  the 
invagination  b  extensive. 

(c)  The  establishment  of  an  artificial  anus  without  resection. 


portion  axelatd. 


.— Dingtani  illustrating  a  case  of  Inlus- 
crplion  causeJ  by  polypus,  Ireaied 
ce^srully  1iy  reduction  jind  subsequent 
isiun  ol  ilie  pari  shown  between  brackeis 
se  under  Mr.  Rutherford  Uuriwn),  copieil 
in  Mr.   Moriwn's   paper,   LancH,  June 
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This  measure  would  appear  to  be  recommended  in  irreducible 
cases  where  resection  is  contra-indicated  and  where  time  is  pressing. 
It  cannot  claim  to  possess,  on  a  priori  grounds,  any  advantages 
over  the  first  method  named. 

(d)  The  resection  of  the  intussusceptum,  and  the  immediate 
restoration  of  the  canal  by  suture  of  the  divided  ends  of  the  bowel. 
This  method  is  theoretically  the  best,  but  it  has  been  attended 

with  a  heax'y  mortality.  Kocher 
reported  five  successes,  Rydigier 
three  out  of  twelve  collected  cases* 
On  the  other  hand,  Braun,  Wiggin, 
and  Barker  record  in  all  some 
twenty  cases,  every  one  of  which 
proved  fatal. 

(e)  The  following  measure,  de- 
vised by  Mr.  Barker,  appears  to 
offer  the  best  prospects  of  recovery 
and  has  so  far  been  attended  with 
the  best  results.  The  principle  of 
the  operation  is  the  excision  of  the 
intussusceptum  through  a  cut  made 
in  the  intussuscipiens. 

At  the  neck  of  the  invagination 
— i.e.  at  the  point  where  the 
sheath  receives  the  entering  layei 
— the  two  portions  of  bowel  are 
united  by  a  continuous  suture  of  fine  silk  (Fig.  92,  a).  This  suture 
takes  up  the  serous  and  muscular  coats,  and  is  carried  on  to 
the  mesentery.  If  there  be  any  sign  of  gangrene  about  the  neck, 
more  gut  is  invaginated  before  the  suture  is  inserted.  A  longi- 
tudinal incision  is  then  made  through  all  the  coats  of  the  intussus- 
cipiens along  its  free  margin  or  convex  side.  The  intussusceptum 
is  thus  exposed,  is  drawn  out  through  the  incision  made  in  the 
sheath,  and  is  entirely  divided  as  near  as  possible  to  its  upper  end. 
This  involves,  of  course,  the  division  of  two  layers  or  rings  of 
bowel.    Stout  silk  ligatures  are  passed  through  all  the  walls  of 


FIG.  92.— barker's  operation  for 

IRREDUCIBLE  INTUSSUSCEPTION. 

A,  Continuous  suture  at  neck  of  the 
intussusception  ;  B,  suture  of  the 
divided  layers  of  bowel  after  exci- 
sion of  the  intussusceptum.  (From 
Annals  of  Surgery. ) 
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the  stump,  and  are  tightly  tied  so  as  to  keep  the  serous  surfaces 
in  contact  and  to  control  all  bleeding  from  the  vessels  entering 
at  the  mesenteric  attachment  (Fig.  92,  b).  The  earlier  sutures 
are  introduced  before  the  section  of  the  bowel  is  complete.  In- 
deed, as  soon  as  a  convenient  portion  of  the  intussusceptum  has 
been  divided,  the  two  cut  layers  of  gut,  which  are  thereby  exposed, 
are  secured  by  silk  sutures.  From  four  to  six  sutures  will  suffice 
for  this  part  of  the  operation.  The  last  of  the  sutures  includes 
the  stump  of  the  mesentery,  which  is  not  divided  until  the  suture 
has  been  tied.  Care  should  be  taken  to  see  that  the  lumen  of  the 
intussusceptum  is  clear.  The  stump  is  cleaned  and  dried,  and 
dusted  with  iodoform.  It  is  then  allowed  to  drop  back  through 
the  incision  into  the  lumen  of  the  intussuscipiens.  The  longi- 
tudinal incision  in  the  latter  is  now  closed,  and  the  abdominal 
wound  adjusted  by  sutures.  If  there  be  any  suspicion  as  to  the 
state  of  the  gut  at  the  site  of  the  operation  a  gauze  drain  may 
be  introduced.  If  the  intussusceptum  cannot  be  drawn  out 
through  the  cut  in  the  sheath  it  must  be  divided  in  situ,  and  the 
securing  of  the  stump  proceeded  with.  In  a  case  of  Leszczynski's 
the  amputated  intussusceptum  could  not  be  extracted,  and  it  was 
left  to  be  passed  with  the  stools.  Many  modifications  of  this 
operation  have  been  devised,  but  they  are  of  little  moment,  and 
appear  to  offer  no  material  advantages  over  the  original  operation. 

Note  on  After-treatment, — Feeding  by  the  mouth  should  be 
begun  as  soon  as  possible  after  the  operation.  Small  doses  of 
tincture  of  belladonna  have  been  recommended  to  prevent  re- 
currence during  the  next  few  days. 

Results  of  Operation  for  Intussusception. — Individual  statistics 
published  by  many  observers — F.  S.  Eve,  B.  Pitts,  C.  Wallace, 
C.  H.  Fagge,  W.  Taylor,  H.  M.  Rigby  and  others — vary  con- 
siderably. This  chiefly  depends  on  the  fact  that  one  surgeon 
may  meet  with  a  number  of  irreducible  cases,  another  may  escape 
them  entirely.  Probably  it  is  correct  to  put  the  mortality  of 
the  operation  at  about  30  per  cent.,  and  perhaps  rather  higher. 

A  word  of  caution  as  to  the  healing  of  the  abdominal  wound  in 
young  children  may  be  given.    On  no  account  should  the  sutures 
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be  removed  before  a  full  fortnight  has  elapsed.  Union  is  slow  in 
these  subjects,  and  now  and  then  the  wound  has  burst  open  at  the 
end  of  ten  or  even  more  days  if  the  stitches  have  been  removed. 

In  chronic  colic  invagination  into  the  rectum  the  invaginated 
part  has  been  resected  with  success.  Failing  this,  attempts  at 
reduction  having  already  proved  abortive,  colotomy  may  be 
carried  out. 

4.  Foreign  Bodies. — In  the  case  of  some  foreign  bodies,  e,g, 
gall-stones  and  the  softer  form  of  enterolith,  it  may  be  possible 
to  break  up  the  substance  or  to  crush  it  without  opening  the 
intestine.  In  one  case  recorded  by  Mr.  Glutton  an  impacted 
gall-stone  was  successfully  pushed  through  the  ileo-caecal  orifice. 
As  a  rule,  however,  it  is  impossible  or  unwise  to  carry  out  either 
of  the  above  methods,  for  the  following  reason  : — 

The  bowel  at  the  site  of  impaction  will  most  probably  be 
inflamed,  the  mucous  membrane  may  be  deeply  ulcerated,  or 
the  coats  of  the  intestine  may  be  passing  into  a  condition  of 
gangrene.  No  attempt  should  therefore  be  made  to  disintegrate 
the  calculus  at  the  seat  of  impaction.  The  surgeon  should  en- 
deavour to  displace  it  upwards  into  the  distended  but  healthier 
bowel  above  the  obstruction,  and  deal  with  it  there.  Failing 
this  measure,  the  foreign  body  may  be  removed  by  an  incision 
made  on  the  free  border  of  the  bowel  and  in  its  long  axis.  This 
incision  also  should  be  made  through  healthy  intestine,  and  not 
directly  through  the  gut  at  the  seat  of  impaction.  It  is  usually 
more  convenient  to  make  the  incision  in  the  dilated  bowel  above 
the  obstruction. 

The  question  of  closing  the  incision  in  the  gut  at  once  by 
sutures,  or  of  establishing  an  artificial  anus,  must  depend  upon 
the  state  of  the  intestinal  wall  at  the  seat  of  the  impaction,  and 
upon  the  degree  of  engorgement  of  the  canal  above  that  point. 
If  the  gut  is  healthy  but  distended,  the  coils  should  be  emptied 
of  their  contents  through  the  wound,  taking  care  not  to  soil  the 
adjacent  intestine  ;  the  wound  should  then  be  sewn  up  with  a 
double  row  of  fine  silk  sutures.  It  should  be  remembered  that 
gall-stones  in  the  intestine  are  sometimes  multiple. 
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If  the  gut  be  gangrenous  at  the  seat  of  the  obstruction,  the  part 
Uivolved  should  be  resected  and  an  artificial  anus  established. 

The  stomach  should  be  washed  out  before  the  patient  comes 
round  (if  an  anaesthetic  has  been  used,  which  is  not  always  ad- 
visable). Strychnia  should  be  given  hypodermically,  and  stimu- 
lants employed  with  a  liberal  hand.  The  subjects  are  usually 
old  and  in  a  deplorable  condition  from  the  constant  vomiting, 
hence  shock  is  severe,  even  though  the  operation  be  quickly 
performed.  In  one  of  our  cases  after  removal  of  a  calculus  from 
the  ileimi  the  patient,  an  old  woman,  was  unconscious  and  appar- 
ently moribimd  for  three  days,  ultimately  making  an  excellent 
recovery.  The  danger  of  shoqjc  and  peritonitis  following  the 
operation  may  be  estimated  from  the  combined  statistics  of 
Kermisson,  Rochard,  and  Dagron — 124  cases  of  operation  for 
impacted  gall-stone,  only  38  recoveries  :   i.e.  30  per  cent. 

Other  Forms  of  Obstruction. — Under  this  heading  may  be 
included  in  a  general  way  varieties  of  obstruction  due  to  causes 
which  are  less  easily  dealt  with  than  those  hitherto  mentioned. 
In  this  category  may  be  placed  stricture,  matting  of  adjacent 
coils  of  bowel  together  by  many  adhesions,  direct  compression 
of  the  gut  by  contracting  adhesions,  some  complex  forms  of 
volvulus,  and  other  allied  conditions. 

In  these  cases  (a)  an  artificial  anus  may  be  established,  and 
nothing  more'  attempted.  Such  a  procedure  would  be  adopted 
for  the  more  urgent  and  the  more  complex  cases.  (6)  The  in- 
volved part  of  the  bowel  may  be  resected  and  an  artificial  anus 
established.  This  measure  may  be  advisable  in  cases  of  stricture, 
and  in  other  instances  where  the  resection  can  be  carried  out 
with  ease  and  completeness,  {c)  Resection  may  be  followed  by 
immediate  suture  of  the  divided  bowel.  There  is  very  little  to 
be  said  in  favour  of  this  method  in  cases  where  any  degree  of 
obstruction  exists,  (d)  The  involved  parts  may  be  left  undisturbed 
and  an  intestinal  anastomosis  established.  This  procedure  appears 
to  have  before  it  a  fair  prospect  of  success. 

When  the  involved  bowel  is  gangrenous,  resection  cannot 
be  avoided  ;  and  an  artificial  opening  should  be  established. 
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Results  of  Operative  Interference  in  Acute  Intestinal 
Obstruction. — Statistics  dealing  with  this  subject  are  apt  to  be 
somewhat  misleading.  The  general  mortality  which  is  to  be 
adduced  from  the  various  published  tables  is  without  doubt  lower 
than  that  met  with  in  actual  practice,  and  does  not  represent  the 
actual  death-rate.  It  may  be  inferred  that  the  majority  of  the 
successful  cases  are  published,  but  that  a  very  large  proportion 
of  the  fatal  cases  are  left  unrecorded.  In  "  Intestinal  Obstruc- 
tion" (1899)  I  (F.  T.)  estimated  the  percentage  of  recovery 
after  operation  in  all  the  forms  of  intestinal  obstruction  taken 
together  at  about  50  per  cent. 

Among  the  examples  which  would  be  reckoned  as  ending 
favourably  are  not  a  few  which  were — to  judge  from  the  pub- 
lished accounts — ^not  instances  of  acute  intestinal  obstruction 
at  all,  but  were  examples  rather  of  peritonitis.  In  such  cases 
"  much  effusion  into  the  peritoneal  ca\dty  "  is  reported,  adhesions 
are  encountered,  and  the  cause  of  the  imagined  obstruction  is  not 
uncommonly  ascribed  either  to  adhesions  or  to  volvulus  of  the 
small  intestines. 

One  of  the  best  collections  of  cases  is  that  published  by  Dr. 
Curtis  in  the  Annals  of  Surgery  for  May,  1888.  He  deals  with 
the  results  of  laparotomy  in  intestinal  obstruction  since  1873. 
In  a  total  of  328  cases  there  are  226  deaths  and  102  recoveries 
— a  mortality  of  68*9  per  cent. 

It  is  made  evident  that  this  failure  of  the  operation  was 
due  directly  to  the  unfavourable  condition  of  the  patients  ; 
some  were  in  a  djang  condition,  others  were  exhausted,  in 
many  gangrene  of  the  bowel  was  advanced.  Dr.  Curtis's 
tables  afford  a  strong  argument  in  favour  of  early  operation. 

In  247  cases  where  the  cause  of  the  obstruction  was  removed 
the  mortality  was  627  per  cent.  ;  while  in  74  instances  in  which 
this  was  not  done  the  mortality  was  86* 4  per  cent. 

The  highest  death-rate  was  associated  with  cases  where  from 
any  cause  suturing  of  the  bowel  was  carried  out.  The  total 
number  of  such  cases  was  45,  with  a  mortality  of  86-6  per 
cent. 


CHAPTER   XI 

OPERATIONS   FOR  F^CAL  FISTULA  AND 

ARTinOAL  ANUS 

The  nature  of  the  operation  carried  out  in  these  cases  will 
depend  obviously  upon  the  character,  situation,  and  degree 
of  the  artificial  opening. 

For  the  purposes  of  classification,  with  a  view  to  treatment, 
faecal  fistula  may  in  the  first  place  be  divided  into  (a)  those  which 
involve  the  jejunum  and  ileum,  and  such  parts  of  the  colon  as  are 
normally  provided  with  a  free  meso-colon,  viz.  the  transverse 
colon  and  sigmoid  flexure  ;  and  (b)  those  which  implicate  the 
more  fixed  segments  of  the  large  intestine — that  is  to  say,  the 
ascending  colon,  the  descending  colon,  and  the  caecum. 

A.  FsBcal  FistulsB  involvingr  the  Small  Intestine  and  the 
Free  Parts  of  the  Colon. — ^These  imnatural  openings  may 
roughly  be  placed  in  four  categories. 

I.  In  one  category  the  loss  of  substance  in  the  wall  of  the 
bowel  is  small ;  the  gut  is  not  acutely  bent  upon  itself ;  the 
orifice  is  small,  and  the  opening  in  the  skin  is  connected  with  the 
opening  in  the  bowel  by  a  sinus-like  tract  (Fig.  93,  i). 

Such  a  form  may  be  illustrated  by  the  following  case : 
A  surgeon  made  an  exploratory  incision  in  the  median  line  of 
the  abdomen  in  a  young  woman.  The  cut  was  small,  and  was 
below  the  umbilicus.  It  was  probable,  from  her  account,  that 
the  mass  which  was  the  subject  of  speculation  was  a  faecal  accu- 
mulation. It  would  appear  also  that  a  loop  of  the  lower  ileum 
was  accidentally  woimded  and  the  wound  at  once  closed — the 
injured  intestine  lying  close  to  the  parietal  wound,  which  was 
also  sutured.  Some  da)^  after  the  operation  the  wound  broke 
down.    Faecal  matter  then  began  to  escape,  and  a  permanent 
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fistula  resulted,  which,  when  I  saw  the  patient,  had  been  discharg- 
ing for  nearly  twelve  months.  Through  this  opening  practically 
the  whole  of  the  intestinal  contents  were  evacuated,  since  a  small 
motion  was  only  passed  per  anum  about  once  a  fortnight.  I  closed 
this  artificial  anus  at  one  sitting  by  Method  No.  i  (page  326), 
and  the  patient  made  an  uninterrupted  recovery. 

It  is  to  this  form  of  the  trouble  that  Method  No.  i  is 
especially  applicable. 

2.  In  another  class  of  case  the  loss  of  intestinal  substance 
has  been  greater,  the  opening  is  larger,  and  the  mucous  membrane 
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FIG.  93.— THREE  FORMS  OF  FiECAL  FISTULA. 

of  the  bowel  is  more  directly  in  contact  with  the  skin,  and  is 
more  extensively  exposed.  There  is  no  very  considerable  "  spur," 
if  any,  separating  the  upper  segment  of  the  gut  from  the  lower 
(Fig.  93,  2). 

This  form  of  artificial  anus  may  be  illustrated  by  that  which 
is  left  after  enterotomy,  especially  when  followed  by  some  slough- 
ing of  the  bowel.  It  may  result,  also,  after  a  resection,  when 
the  bowel  has  been  partly  united,  and  a  faecal  fistula  has  been 
carefully  established,  with  a  view  to  a  subsequent  operation  for 
closure.  For  this  variety  the  procedure  described  as  Method 
No.  2  (page  329)  is  applicable. 

3.  In  a  third  form  there  has  been  a  httle  or  a  great  loss  of 
substance.  The  opening  is  probably  extensive,  the  two  ends  of 
the  gut  meet  at  the  orifice  at  a  very  acute  angle,  and  the  lumen 
of  the  proximal  segment  is  separated  from  that  of  the  distal 
segment  by  a  fold  formed  of  the  coats  of  the  bowel  at  its  mesenteric 
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border.  This  fold  is  known  as  the  spur,  or  iperon  (Fig.  93,  3,  a). 
It  forms  a  real  septiun,  and  prevents  the  contents  of  the  gut  from 
following  their  natural  course,  while  it  is  a  potent  factor  in  the 
maintenance  of  the  artificial  orifice. 

The  treatment  of  this  variety  is  considered  in  the  section  headed 
Method  No.  2. 

The  best  instance  I  have  seen  of  this  form  was  in  a  man  who 
had  suffered  from  strangulated  inguinal  hernia.  He  declined 
treatment.  The  gut  sloughed,  the  coverings  of  the  sac  gave 
way,  and  the  parts  of  the  intestine  which  were  concerned  in  the 
fistula  were  those  which  had  formed  the  pedicle  of  the  loop  of 
strangulated  bowel.  This  case  was  remarkable  from  the  fact 
that,  although  the  patient  continued  to  prefer  the  nostrums  of  a 
herbalist  to  the  imcertainty  of  what  was  termed  a  "  necessary 
operation,"  the  fistula,  at  the  end  of  many  months,  closed  spon- 
taneously, to  the  gratification  of  the  patient  and  the  discomfiture 
of  scientific  surgery. 

4.  In  this  form  a  portion  of  intestine  has  been  wholly  re- 
moved, for  example  in  excision  of  an  intestinal  growth,  the  two 
ends  have  been  fixed  side  by  side  in  the  wound,  and  there  is  no 
communication  between  them. 

B.  FsBcal  Fistulas  involvingr  Fixed  Parts  of  the  Colon.— The 
most  frequent  of  these  are  such  as  result  from  intentional  or 
accidental  wounding  of  the  colon  through  the  loin,  and  such  as 
follow  suppurative  appendicitis.  The  abnormal  opening  will, 
therefore,  be  usually  foimd  either  in  the  right  iliac  region  or  in 
the  left  loin. 

So  far  as  its  characters  are  concerned,  it  will  most  commonly 
accord  with  the  first  of  the  three  types  mentioned  above.  There 
is  a  sinus,  of  varying  dimensions,  leading  down  to  the  bowel, 
which  is  comparatively  deeply  placed.  In  the  right  iUac  region 
this  is,  perhaps,  the  form  which  the  lesion  will  take  without 
exception,  the  segment  of  gut  involved  being  the  caecum. 

The  faecal  sinuses  in  the  right  inguinal  district  which  result 
from  appendicitis  have  a  distinct  tendency  to  undergo  sponta- 
neous cure,  and  of  this  termination  we  have  seen  many  examples. 
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The  fistulae  which  are  placed  in  the  loin  exhibit  little  of  this 
disposition. 

These  colic  sinuses  are  difficult  to  close  by  operation.  The 
great  thing  needed  for  success  in  any  such  operation  is  a  ready 
supply  of  peritoneum.  Two  serous  surfaces  should  be  brought 
together. 

In  the  sinuses  which  result  from  appendicitis  the  bowel  is 
commonly  buried  in  a  mass  of  adhesions.  The  true  peritoneum 
has  been  lost,  and  little  material  is  available  to  meet  the  require- 
ment that,  in  closing  the  opening  in  the  gut,  two  surfaces  of  serous 
membrane  should  be  brought  into  contact. 

The  procedure  adopted  for  the  majority  of  these  cases  is  that 
described  as  Method  No.  i. 

An  artificial  anus  in  the  loin  is  also,  as  a  rule,  very  difficult 
to  close.  There  may  be  no  opportunity  of  making  a  complete 
union  by  means  of  united  serous  surfaces,  and  the  obstacles  in 
the  surgeon's  way  when  there  has  been  much  destruction  of  the 
bowel  are  considerable. 

Methods  of  Operatingf. — Method  No.  i. — For  some  time 
before  the  operation  every  means  is  taken  to  put  the  skin 
around  the  abnormal  opening  in  as  healthy  a  condition  as 
possible.  The  eczema  which  is  often  present  may  be  much 
reUeved  by  constant  attention  to  cleanliness,  by  keeping  the 
part  dry,  and  by  dressing  it  with  dry  boric  acid  powder,  with 
boric  ointment,  or  such  other  application  as  may  seem  indicated. 
The  diet  must  be  so  regulated  as  to  allow  of  the  formation  of 
the  least  possible  amount  of  intestinal  dihris.  By  careful  dieting, 
and  by  the  use  of  such  drugs  as  salol,  moreover,  much  can  often  be 
done  to  diminish  the  irritating  properties  of  the  escaping  matter. 

The  lower  bowel  should  be  well  cleared  by  enemata. 

The  bowel  above  and  below  the  opening  should  be  washed 
out  as  well  as  possible,  both  before  the  operation  and  during 
the  administration  of  the  anaesthetic. 

The  opening  leading  to  the  bowel  is  now  plugged  with  non- 
absorbent  cotton  wool.  An  eUiptical  incision  is  made  in  the  skin. 
This  incision  will  circumscribe  the  abnormal  orifice,  and  will 
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include  the  skin  immediately  around  it  (Fig.  94).     This  skin  is 
seldom  healthy,  and  the  surgeon  can  well  afford  to  sacrifice  it. 
The  long  axis  of  the  eUipse  will  be  placed  as  is  most  convenient. 
When  in  the  median  line  it  will  be  vertical ;  when  in  the  iliac 
region    it    will    probably   be   oblique.      The  sacrifice    of  skin 
should  be  liberal.     The  lateral  parts  of 
the  cut  {d    and    c,   Fig.    94)    are    cau- 
tiously deepened    til!  the  peritoneum  is 
reached,  and  the  peritoneal  cavity  well 
opened. 

A  portion  of  a  gum-elastic  bougie  is 
introduced  into  the  artificial  anus,  and 
made  to  serve  as  a  guide. 

There  is  often  difficulty  in  clearly 
opening  the  peritoneum  on  both  sides. 
It  is  desirable,  however,  that  the  lateral 
incisions  (d  and  c)  should  be  sufficiently 
■  wide  apart  to  render  it  probable  that  the 
surgeon  is  dear  of  the  adhesions  which 
surround  the  sinus.  The  utmost  caution 
must  be  observed  in  opening  the  abdomen, 
as  a  coil  of  adherent  bowel  may  easily  rif-  94-— wethod  o»  clos- 
be  cut  into. 

The   tip   of   the  finger  is  introduced 
through  one  of  the  lateral  cuts,  and  the 
part  explored.    The  position  of  the  gut  can  be  made  out,  and, 
if  it  be  not  closely  adherent  to  the  abdominal  wall,  the  tract 
of  the  sinus  can  be  traced. 

The  skin  wound  is  now  deepened  all  round,  and,  guided  by 
the  finger  which  is  introduced  into  the  abdominal  cavity,  is 
carried  throughout  through  the  peritoneum.  There  is  thus 
isolated  a  little  oval  island,  made  up  of  the  tissues  of  the  abdominal 
parietes.  Owing  to  the  retraction  of  the  skin,  the  actual  sacrifice 
of  muscular  and  aponeurotic  tissues  is  small,  and  the  parts  con- 
cerned are  usually  found  to  be  so  modified  by  inflammation  and 
atrophy  that  Uttle  normal-looking  muscle  tissue  comes  into  the 
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isolated  patch.  The  tissues  of  the  parietes  about  the  abnonna] 
opening  are,  as  a  rule,  much  altered,  and  such  as  are  sacrificed 
can  probably  well  be  spared. 

The  bowel  is  now  liberated  as  far  as  possible,  and  is  drawn 
into  the  wound  with  the  island  of  skin  attached  to  it.  Sponges 
are  wedged  in  around  the  bowel,  to  prevent  the  entrance  of  any 
faecal  matter  into  the  peritoneal  cavity.  The  surgeon  now 
isolates,  as  well  as  he  can,  the  mass  of  adhesive  tissue  which 
binds  the  gut  to  the  parietes.  This  he  does  without  opening 
the  sinus,  the  position  of  which  is 
mdicated  by  the  bougie. 

The  gut  is  clamped  above  and 
below  by  the  lingers  of  an  assist- 
ant. A  small  elliptical  piece  is 
excised  from  the  intestinal  wall.  In 
the  centre  of  this  ellipse  will  be  the 
orifice  into  the  gut.  The  long  axis 
of  the  ellipse  will  coincide  with  that 
of  the  bowel.  The  parts  are  cleaned, 
and  the  gap  made  in  the  bowel  is 
closed  by  a  double  row  of  sutures.  The  edges  of  the  parietal 
wound  are  also  united  by  sutures. 

In  the  case  of  a  deep  sinus — such  a  one,  for  example,  as  may 
be  met  with  in  the  iliac  region  leading  to  the  cjecum — it  is  often 
possible  so  cleanly  to  divide  the  tissues  around  the  sinus  as  to 
remove  the  diseased  parts  in  a  single  piece,  which  will  have  the 
outline  and  arrangement  shown  in  Fig.  95. 

When  a  sinus  burrows  or  follows  a  devious  course,  or  is  double, 
then  this  operation  cannot  be  carried  out  without  an  accidental 
opening  of  the  fistulous  passage. 

It  is  well,  however,  that  the  ill-conditioned  inflammatory 
tissue  in  which  the  sinus  is,  as  it  were,  buried,  should  be  removed 
by  dissection  and  scraping. 

Above  all  is  it  essential  that  the  abdomen  should  be  opened 
clear  of  all  adhesions,  and  that  the  bowel  to  be  dealt  with  should 
be  approached  through  normal  peritoneum. 
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In  certain  of  the  numerous  cases  in  which  we  have  operated 
upon  faecal  fistulas  due  to  appendicitis  we  have  first  opened  the 
abdomen  in  the  median  line  so  as  to  be  able  clearly  to  explore 
the  involved  bowel  without  being  hampered  by  adhesions.  The 
operation  for  closure  has  been  carried  out  by  another  incision 
at  the  seat  of  the  sinus  as  above  detailed,  but  from  time  to  time 
the  median  woimd  has  been  used  to  guide  the  steps  of  the  opera- 
tion. In  no  circumstances  should  any  attempt  be  made  to 
close  the  fistula  by  dealing  with  the  sinus.  The  sinus  must  be 
ignored,  and  the  seat  of  the  bowel  lesion  approached  through 
the  free  peritoneal  cavity. 

Method  No.  2. — ^The  patient  is  prepared  in  the  manner  already 
described,  and  the  skin  around  the  opening  is  placed  in  as  healthy 
a  condition  as  possible.  The  bowel  is  lightly  plugged.  The 
integument  is  excised  by  means  of  an  elliptical  incision,  and  the 
isolated  part  of  the  parietes  thus  defined  is  entirely  removed 
before  the  conclusion  of  the  operation.  The  abdomen  is  opened 
as  in  the  previous  operation.  The  involved  loop  of  bowel  is 
freed  from  adhesions  as  far  as  is  necessary,  and  is  drawn  forward, 
together  with  the  oval  isolated  piece  of  the  parietes  which  still 
adheres  to  it. 

The  intestine  is  clamped  above  and  below,  either  by  a  clamp 
or  by  the  fingers  of  an  assistant,  the  plug  of  wool  is  removed, 
and  as  much  of  the  gut  is  excised  as  is  necessary.  {See  pages 
257-260.) 

After  the  resection  the  divided  ends  of  the  intestine  are  united 
by  suture  in  the  manner  described  in  a  previous  section  (page  258). 

In  resecting  the  intestine  it  is  of  the  greatest  service  if  the 
continuity  of  the  bowel  can  be  left  undistiurbed  at  the  mesenteric 
margin.  The  suturing  of  the  bowel  is  carried  out  over  a  bone 
bobbin,  which  is  peculiarly  useful  in  these  operations.  Indeed, 
in  no  intestinal  operation  is  the  bobbin  more  valuable. 

After  the  bowel  has  been  united,  the  woimd  in  the  abdominal 
parietes  is  closed  by  sutures  in  the  usual  way.  It  is  to  be  re- 
membered that  the  lower  segment  of  intestine  will  be  much 
narrower  than  the  upper. 
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The  resection  is  carried  out  upon  the  lines  akeady  laid  down. 
Faecal  fistulae  of  the  third  type — i.e.  those  in  which  a  very 
marked  spur  exists — are  best  treated  by  Method  No.  2,  a  bone 
bobbin  being  used  in  every  instance.  Some  surgeons,  however, 
in  dealing  with  this  type  of  fistula  concern  themselves  only  with 
the  removal  of  the  obstructing  spur  or  iperon.  After  the  removal 
or  obliteration  of  that  fold,  spontaneous  closure  of  the  artificial 
anus  has,  it  is  said,  followed. 

The  simplest  method  appears  to  consist  of  introducing  a 
substantial  piece  of  thick  indiarubber  tubing  into  the  two  orifices 
of  the  bowel.  The  tube  tends  to  straighten  itself,  and,  as  a  con- 
sequence, the  bowel  also ;  it  presses  at  the  same  time  upon  the 
iperon,  and  encourages  its  removal  by  displacement  and  absorp- 
tion. A  piece  of  silk  is  attached  to  the  tubing,  to  prevent  its 
slipping  out  of  reach.  Sir  Mitchell  Banks  has  obtained  some 
excellent  results  from  the  use  of  this  simple  measure. 

There  is,  however,  no  doubt  that  the  resection  operation  is 
much  more  satisfactory,  more  speedy,  and  more  certain. 

Dupuytren's  enterotome  is  an  instrument  specially  devised 
for  destroying  the  spur  in  these  cases.  It  is  a  broad-clamp  forceps 
which  is  made  to  grasp  the  spur  and  is  left  applied  for  some  days, 
and  gradually  tightened  imtil  it  comes  away.  It  is  still  occa- 
sionally employed,  but  our  experience  of  this  instrument  has  not 
been  favourable.  It  is  difficult  to  apply  it  and  to  regulate  its 
pressure ;  there  is,  moreover,  considerable  risk  of  causing  perfora- 
tion at  the  back  of  the  gut,  and  so  leading  to  peritonitis.  Its 
principle  is  the  same  as  Murphy's  button,  and  most  surgeons 
have  now  abandoned  the  use  of  the  latter  on  account  of  its  risks. 
Method  No,  3. — Here  the  two  ends  of  the  bowel  are  completely 
freed,  drawn  into  the  woimd  and  clamped.  Sufficient  is  excised 
to  bring  the  lumen  of  each  into  even  contact,  and  complete 
enterorraphy  is  performed  by  a  double  row  of  continuous  suture 
(of  fine  silk).  As  the  lower  portion  has  usually  contracted  a 
good  deal,  a  bone  bobbin  may  be  found  useful  over  which  to  per- 
form the  suturing.  Or  the  lower  end  may  be  gently  stretched 
with  the  fingers  before  commencing  to  unite  the  two  portions  of 
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gut.  The  surgeon  may  choose  another  plan  from  that  of  end-to-end 
suture :  he  may  close  both  and  then  perform  lateral  anastomosis, 
as  near  as  is  practicable  to  the  end  of  the  two  portions  {see  page 
278).  This  by  many  surgeons  is  considered  to  be  the  safest. 
Before  suturing  the  ends  of  intestine  a  pair  of  crushing  clamps 
(Doyen's)  may  be  applied  so  as  to  break  up  the  mucous  mem- 
brane just  at  the  line  of  suture.  Whether  this  is  done  or  not  (and 
its  value  is  doubtful),  the  operator  should  always  place  two  lines 
of  suture — the  first  through  all  the  coats,  the  second  a  continuous 
Lembert  which  invaginates  the  first  line. 

When  a  number  of  sinuses  lead  to  an  extensively  diseased  piece 
of  intestine  the  only  plan  is  to  excise  all  the  diseased  portion  ;  it  is 
essential  to  success  to  obtain  normal  or  healthy  ends  for  union. 
Thus  Mr.  Crawford  Ren  ton,  in  a  case  of  multiple  fistulae  leading 
to  the  caecum,  successfully  excised  the  whole  of  the  latter  organ. 

After  all  these  partial  or  complete  resection  operations  it  is 
wise  to  place  a  small  drain  (gauze  or  spiral  rubber  tube)  at  some 
part  of  the  wound,  in  case  of  a  leak  during  the  next  few  days  after 
the  operation.  It  is  also  well  to  feed  the  patient  mainly  per  rectum 
for  some  days,  allowing  only  water  and  some  good  meat- juice  to 
be  taken  by  the  mouth.  A  few  days'  inconvenience  of  this  kind 
should  not  be  allowed  to  damage  the  chance  of  success  of  what 
is  always  a  hazardous  and  somewhat  uncertain  operation. 


CHAPTER   XII 

OPERATIONS  ON  HERNIA 

The  great  majority  of  operations  on  hernia  are  now  done  with 
the  object  of  obtaining  a  radical  cure.  In  a  small  proportion 
of  these  strangulation  is  present  at  the  time  of  operation,  but 
this  fact  need  rarely  modify  the  procediu'e  to  be  employed. 

Hence  it  will  be  best  first  to  describe  the  methods  appro- 
priate to  the  radical  cure  of  each  form  of  hernia,  noting  any  special 
points  which  arise  if  strangulation  exist. 

The  comparative  frequency  of  the  different  forms  of  hernia 
requiring  operation  will  be  seen  from  the  following  record  of  fifteen 
years'  work.  During  that  time  I  (J.  H.)  operated  on  510  cases, 
in  150  of  which  strangulation  was  present.  Of  these  360  (70 
per  cent.)  were  inguinal,  100  (20  per  cent.)  were  femoral,  and  50 
(10  per  cent.)  were  umbilical  or  ventral  hemise.  Probably  at 
the  present  time  the  relative  proportion  of  herniotomies  for  stran- 
gulation to  those  for  simple  radical  cure  would  be  still  smaller 
than  that  given  above  (30  per  cent.).  It  will  be  noticed  that 
operations  on  inguinal  hernia  are  more  than  twice  as  frequent 
as  those  for  all  other  forms. 

It  may  be  added  that  few  operations  in  surgery  are  more 

successful  and  satisfactory  than  those  for  the  radical  cure  of 

inguinal  hernia.    This  was  by  no  means  the  case  for  some  years 

after  the  operation  was  introduced.    Successive  improvements 

in  method,  and  particularly  in  the  selection  and  pladng  of  the 

buried  sutures,  have  in  the  last  ten  or  fifteen  years  rendered  the 

operation  almost  perfect,  and  left  but  little  room  for  further 

development.    At  the  same  time  it  must  be  admitted  that  few 

surgeons  operate  on  inguinal  hernia  in  exactly  the  same  method, 

or  employ  exactly  the  same  material  for  their  buried  sutures. 

332 
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Of  the  endless  modifications  it  would  be  wearisome  and  useless  to 
give  even  a  list,  but  a  few  words  may  be  devoted  to  the  history 
of  the  operation. 

Of  the  various  operations  devised  and  practised  for  the  radical 
cure  of  inguinal  hernia  prior  to  1850  it  is  not  necessary  to  say  much. 
Some  were  crude,  others  ingenious,  most  were  either  ineffective  or 
barbarous.  It  is  strange  that  methods  which  combined  the  two  last 
qualities,  such  as  the  invagination  of  skin  into  the  canal  (Wiitzer's 
operation)  or  the  injection  of  astringents  "  to  set  up  plastic  obliteration 
of  the  sac,"  should  have  survived  many  years  after  the  date  mentioned, 
and  after  the  introduction  of  general  anaesthesia  had  cleared  the  way 
for  proper  surgical  procedures.  It  is  equally  strange,  considering  the 
enormous  number  of  hernia  operations  now  performed,  and  the  fact 
that  the  results  are  amongst  the  most  successful  in  surgery,  that  in 
the  late  Prof.  John  Wood's  time  (only  some  twenty-five  years  ago) 
most  surgeons  looked  askance  at  the  operation,  and  rarely  if  ever 
practised  it.  In  1879  a  distinguished  German  authority  denounced 
the  operation  as  unjustifiable.  Wood  was  the  real  pioneer  of  radical 
cure  of  hernia  as  Spencer  Wells  was  of  ovariotomy.  It  is  true  that 
for  some  time,  before  Lord  Lister  had  introduced  the  antiseptic  system, 
Professor  Wood  employed  silver  wire  subcutaneously  to  narrow  the 
inguinal  canal.  The  wire  was  always  withdrawn  after  two  or  three 
weeks.  But  when  Lister's  discoveries  had  rendered  the  open  operation 
safe,  Wood  advocated  methods  which  closely  approached  those  now 
in  use,  deaUng  thoroughly  with  the  sac  and  employing  kangaroo 
tendon  for  the  deep  sutures  which  narrowed  the  canal.  After  Wood 
the  names  of  those  who  have  helped  to  place  radical  cure  of  hernia 
in  the  position  it  now  stands  are  legion.  Professors  Kocher  and 
Bassini,  Sir  Mitchell  Banks,  Halsted,  and  Sir  William  MacEwen  should 
especially  be  mentioned.  To  Bassini  is  due  the  credit  of  having 
demonstrated  the  value  of  opening  up  the  canal  to  the  internal  ring 
in  order  both  to  deal  eflBciently  with  the  hernial  sac  and  to  narrow 
the  canal  itself.  This  is  without  doubt  the  most  important  improve- 
ment since  Prof.  Wood's  time. 

I. — THE  RADICAL  CURE  OF  INGUINAL  HERNIA  (PLATE  XII.). 

Preliminary  Considerations  as  to  the  Methods  Employed. 

— It  is  generally  admitted  that  the  most  important  step  of  this 
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operation  is  the  obliteration  of  the  peritoneal  sac  at  the  level  of 
the  internal  ring— i.^.  where  the  deep  epigastric  vessels  pass  round 
it.  In  a  considerable  number  of  cases,  especially  in  children 
and  young  adults,  where  the  inguinal  canal  is  otherwise  normal, 
this  high  ligature  and  excision  of  the  sac  will  suffice  to  obtain  a 
radical  cure.  In  others  where  the  canal  has  been  stretched  and 
the  two  rings  perhaps  approximated,  it  is  advisable  that  in 
addition  the  canal  should  be  narrowed  by  means  of  deep  or 
buried  sutures.  Such  narrowing,  however,  should  be  effected 
not  only  at  the  external  ring,  but  also  higher  up,  where  a  hernia 
first  begins  to  protrude. 

To  Bassini  we  owe  the  demonstration  that  if  the  external 
oblique  aponeurosis  be  slit  up  over  the  canal,  it  is  easy  for  the 
surgeon  to  deal  with  the  sac  at  its  highest  point,  and  to  effect 
a  narrowing  of  the  canal  by  sutures  which  can  be  placed  with 
far  more  accuracy  and  safety  than  if  the  parts  are  not  exposed. 
Further,  the  surgeon  is  able,  if  he  prefers  this  method,  to  transplant 
the  cord  forwards  and  completely  obUterate  the  former  inguinal 
canal.  For  these  reasons  some  modification  of  Bassini's  method 
is  used  by  the  great  majority  of  surgeons  with  much  experience 
of  the  radical  cure.  At  the  same  time,  to  slit  up  the  inguinal 
canal  and  to  place  a  number  of  buried  sutures  deep  in  the  abdominal 
wall  is  attended  with  obvious  risk  if  suppuration  should  occur. 
If  silk  be  employed  for  this  purpose,  it  is  apt  to  give  trouble 
and  to  work  out,  leaving  the  wall  of  the  canal  weaker  than  it 
was  before  the  operation.  The  thicker  the  silk  used  the  greater 
is  this  risk.  Kangaroo  tendon,  if  properly  prepared  (it  is 
easy  to  sterilise),  never  gives  trouble,  and  becomes  incorporated 
with  the  fibrous  tissues  of  the  part.  In  an  experience  of 
several  hundred  cases  in  which  it  has  been  employed  for 
deep  sutures  I  (J.  H.)  have  found  it  perfectly  safe  and 
efficient. 

Messrs.  Bull  and  Coley,  from  a  long  experience  of  its  use  in 
radical  cure  of  hernia,  speak  strongly  of  its  superiority  to  silk. 
Prof.  John  Wood  in  his  later  operations  {i.e.  about  1880-85) 
employed    kangaroo    tendon    to    a    large    extent    in    place    of 
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silver  wire,  which  latter  had  to  be  removed  some  time  after 
the  operation. 

During  the  last  few  years  kangaroo  tendon  and  silver  wire 
have  been  re-discovered  in  America,  and  some  surgeons  there 
have  gone  to  the  extreme  of  burying  quantities  of  silver  wire 
not  only  in  the  muscles  and  aponeuroses  attached  to  Poupart's 
ligament,  but  also  in  the  subcutaneous  tissues  over  it.  A  more 
unsuitable  place  than  the  fold  of  the  groin  for  rigid  wire  knots 
it  would  be  difficult  to  conceive.  The  large  proportion  of  serious 
complications  given  in  Bloodgood  and  Halsted's  record  {Johns 
Hopkins  Reports,  vol.  vii.,  1900)  should  deter  any  surgeon  from 
following  the  method  described.  Thrombosis  of  the  femoral 
vein,  orchitis,  and  atrophy  of  the  testicle  were  not  imfrequently 
met  with  after  radical  cures  of  hernia  which  involved  free  division 
of  the  internal  oblique,  transplantation  of  the  cord,  excision  of 
spermatic  veins,  and,  above  all,  the  insertion  of  many  loops  of 
silver  wire  into  the  deeper  layers  of  the  abdominal  wall. 

It  is  possible  to  secure  a  tough  inguinal  scar  at  too  high  a 
price  if  it  involves  thrombosis  of  the  femoral  vein  and  persistent 
.oedema  of  the  leg.  Moreover,  the  formation  of  a  tough  scar  is 
in  no  way  essential  to  the  permanence  of  a  radical  cure.  In  the 
most  perfect  cases  the  scar  is  hardly  perceptible,  and  hence 
primary  union  of  the  whole  of  the  wound  should  invariably 
be  aimed  at.  Methods  in  which  the  woimd  is  encouraged  to 
granulate  up  in  order  that  a  large  scar  shall  prevent  recurrence 
are  now  completely  discredited.  There  are  no  cases  so  difficult 
to  operate  upon  as  those  in  which  a  previous  attempt  at  radical 
cure  has  been  followed  by  suppuration  ;  and  it  may  be  noted 
that  in  a  considerable  proportion  of  recurrent  hemiae  this  com- 
plication has  attended  the  original  operation.  Not  only  will  the 
surgeon  find  recurrent  hemiae  especially  difficult  to  operate  on, 
but  the  prognosis  becomes  much  more  serious. 

This  is  illustrated  by  the  report  of  eleven  such  cases  operated 
on  at  St.  Thomas's  Hospital  in  1896.  All  the  patients  were 
under  fifty  years  of  age,  and  most  of  them  were  young  men.  In 
three  cases  slight  suppuration  was  said  to  have  occurred  after 
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the  original  operation,  but  after  the  second  it  followed  in  no  less 
than  seven.  Two  of  these  patients  died  of  septic  peritonitis. 
It  is  possible  that  the  use  of  silk  or  gold-beater's  skin  for  the 
deep  ligatures  was  in  part  responsible  ;  and  in  one  a  ligature  had 
been  placed  on  the  omental  stump  close  to  the  colon  ("which 
was  possibly  wounded ").  Still,  a  proportion  of  suppuration 
in  70  per  cent,  and  death  in  20  per  cent,  after  simple  radical  cure 
of  inguinal  hernia  is  unheard  of  in  cases  of  primary  operation. 

It  is  thus  obvious  that  rapid  and  sound  healing  of  the  wound 
is  essential,  and  where  the  conditions  are  such  that  this  is  prob- 
lematical the  surgeon  may  well  hesitate  to  operate. 

Selection  of  Cases    for  Radical  Cure In   children   with 

inguinal  hernia  of  moderate  size  and  easily  kept  up  by  use  of  a  truss, 
operation  may  often  be  dispensed  with.  If,  however,  the  truss 
is  not  well  tolerated,  or  does  not  succeed  in  keeping  the  rupture 
up,  there  need  be  no  great  delay  in  resorting  to  operation.  As 
a  general  rule  it  is  best  to  wait  until  the  child  is  two  or  three 
years  old,  but  there  are  many  exceptions. 

In  young  adults  the  presence  of  a  well-marked  hernia,  one 
reaching  to  or  beyond  the  external  ring,  is  a  clear  indication 
for  radical  cure.  In  such  cases  the  use  of  a  truss  even  for  some 
years  is  rarely  followed  by  obUteration  of  the  peritoneal  canal. 

As  regards  operation  after  forty  years  of  age  each  case  must 
be  decided  on  its  merits,  and  to  some  extent  by  the  patient's 
occupation.  In  some  pursuits  the  wearing  of  a  truss  is  almost 
impossible,  in  others  it  is  only  the  slightest  inconvenience.  No 
age  limit  can  be  laid  down,  and  we  have  had  excellent  results 
from  operation  for  radical  cure  on  patients  over  fifty  years  old. 

In  elderly  subjects  chronic  bronchitis  is  the  chief  contra- 
indication to  operation,  since  the  lung  symptoms  will  be  in- 
creased by  the  anaesthetic,  and  may  have  a  serious  effect  upon 
the  healing  of  the  wound.  Very  stout  patients,  and,  still  more, 
those  with  flabby  pendulous  abdominal  walls,  are  unfavourable 
subjects.    Spinal  analgesia  may  be  most  useful  in  the  operation. 

Although  the  size  of  the  hernia  is  no  absolute  criterion,  a 
large  irreducible  one  which  has  for  long  lodged  much  of  the 
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intestine  is  not  favourable  for  radical  cure ;  still,  even  under 
these  conditions  the  attempt  may  be  justified  by  the  result.  In 
the  case  of  a  double  inguinal  hernia  of  reasonable  size,  both 
sides  may  well  be  operated  on  at  the  same  time.  The  presence 
of  several  incomplete  herniae  or  weak  spots  in  the  abdominal 
wall  should,  however,  be  regarded  as  negativing  the  idea  of 
operation. 

Instruments  Required. — Blunt  hooks;  scissors,'  scalpels; 
Wells'  forceps ;  dissecting  and  fine-pointed  forceps ;  curved 
needles ;  needle-holders,  etc.  Special  mounted  needles  (of  the 
pattern  designed  by  Sir  W.  MacEwen  and  others)  are  sometimes 
used,  but  they  are  usually  made  too  clumsy  and  blunt  at  the 
points.  A  simple  long  needle  mounted  on  a  holder  and  sharp- 
pointed  is  useful.  It  should  be  slightly  curved  on  the  flat.  For 
introducing  the  deep  stitches,  ordinary  fully-curved  needles  will 
be  found  more  convenient  than  any  special  form.  It  is  most 
important  that  all  sutures,  whether  they  are  to  be  buried  or  not, 
should  have  been  rendered  perfectly  aseptic.  For  the  deep 
suttires  there  is  nothing  to  equal  kangaroo  tendon  which  has 
been  preserved  in  i  in  20  alcoholic  solution  of  carbolic  acid,  and 
which  before  the  operation  is  placed  in  cold  sterile  water  to 
remove  the  antiseptic  agent.  Those  who  do  not  employ  kan- 
garoo tendon  will  use  silk  or  stout  catgut  for  the  buried  sutures  ; 
of  the  two  silk  is  probably  the  better,  so  long  as  it  is  not  too 
thick. 

The  Incision^  etc. — The  whole  of  the  pubic  region  having 
been  shaved  and  carefully  disinfected  beforehand,  the  skin  over 
the  inguinal  canal  is  finally  cleansed  with  an  alcoholic  solution 
of  carbolic  acid  or  biniodide  of  mercury,  and  then  dried  with 
sterilised  pads.  The  penis  and  scrotum,  thighs,  and  upper  part 
of  abdomen  are  protected  by  sterilised  towels.  Only  the  region 
just  above  Poupart's  ligament  requires  to  be  exposed,  as  the 
incision  is  placed  here  whether  the  hernia  may  have  descended 
to  the  bottom  of  the  scrotum  or  not. 

The  operator  feels  for  the  pubic  spine,  identifies  the  external 

ring  and  Poupart's  ligament,  and  then  proceeds  to  make  a  linear 
w 
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incision  which  commences  over  the  ring  and  runs  for  three  or 
four  inches  parallel  to  and  above  the  ligament  (Fig.  96). 

This  incision  goes  straight  down  to  the  external  oblique 
aponeurosis,  which  is  the  first  landmark  recognised  ;  when  it  is 
exposed,  the  handle  of  the  scalpel  should  be  used  to  clear  both 
the  external  ring  and  the  aponeurosis  upwards  and  downwards. 
In  making  this  incision  the  superficial  epigastric  vessels  and 


InciMon  over  Ihe  Ifft  inguinal  canal,  ending  Ijelow  at  k.h.,  the  riifmal  ring.  The  wwilt 
poition  of  thf  aponeurosis  is  slippleii ',  the  thick  dolled  line  passes  ihiough  this  and 
indicates  the  cut  made  in  Iheeilemal  olilique.     &.f.,.  Supeiliciai  epigastric  vessels  divided. 

perhaps  the  superficial  external  pubic  ones  are  divided,  and 
should  be  at  once  secured  with  pressure  forceps.  These  forceps 
should  be  held  up  by  the  assistant,  as  they  serve  as  excellent 
retractors.  Towards  the  end  of  the  operation  these  small  arteries 
and  veins  may  be  tied  with  catgut.  In  the  great  majority  of 
cases  the  surgeon  will  incise  the  external  obhque  from  one  inguinal 
ring  to  the  other,  and  we  strongly  advise  the  invariable  adoption 
of  this  course.  The  incision  is  made  througli  a  very  thin  part  of 
the  aponeurosis  {see  thick  dotted  line  in  Fig.  96),  and  so  far  from 
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weakening  the  canal  the  subsequent  method  of  suturing  renders 
this  part  actually  stronger. 

The  cut  edges  of  the  aponeurosis  are  held  open,  and  the  next 
landmark,  the  lower  edge  of  the  conjoined  muscles,  clearly  defined. 
Just  below  this  the  cord,  covered  by  cremaster  muscle  and  fascia, 
is  seen.  It  is  well  to  work  round  this  by  blunt  dissection  from 
either  side  before  proceeding  further  with  the  isolation  of  the  sac. 
This  will  facilitate  the  subsequent  placing  of  the  deep  sutures 
if  Bassini's  method  is  adopted. 

The  cremasteric  covering  is  now  peeled  off  the  sac ;  this  is  done 
by  bltmt  dissection  with  two  pairs  of  forceps,  and  no  part  of  the 
cremaster  muscle  need  be  actually  divided. 

The  sac  is  almost  invariably  foimd  in  front  of  the  main  struc- 
tures in  the  cord,  and,  if  empty,  is  distinguished  by  its  white 
colour  and  well-defined  edge  from  the  connective  tissue,  etc., 
which  surrounds  it.  As  a  general  rule  the  sac  is  empty ;  it  is 
then  imnecessary  to  open  it.  The  left  index  finger  raises  the 
sac,  whilst  with  fine  forceps  the  spermatic  vessel  and  the  vas 
deferens  are  gently  peeled  off  it,  and  held  aside  with  the  cremaster, 
etc.,  by  means  of  a  blunt  hook.  We  will  first  consider  the  case 
of  the  sac  containing  omentum,  etc.,  when  it  should  be  incised 
well  below  the  internal  ring. 

Methods  of  Dealing  with  the  Hernial  Sac— Two  rules  may 
be  laid  down :  First,  the  contents  of  the  sac  must  be  wholly 
returned  within  the  abdomen ;  second,  the  sac  itself  must  be 
isolated  right  up  to  the  internal  ring.  With  regard  to  the  con- 
tents, but  little  difficulty  is  usually  met  with  in  educing  intestine. 
In  some  exceptional  cases  of  hernia  of  the  caecum  or  sigmoid 
flexure  it  may  be  necessary  to  dissect  off  adhesions  to  the  posterior 
wall ;  but  any  small  intestine  is  readily  returned  and  prevented 
from  protruding  during  the  further  step  by  sponge  pressiu'e. 
Occasionally  the  bladder  projects  into  the  hernial  sac  on  its 
inner  side,  and  special  caution  should  be  exercised  lest  it  be 
opened  during  the  dissection — an  accident  which  has  happened 
in  many  cases.  Whenever  a  thick,  fat-covered  elevation  is  found 
on  the  inner  side  of  the  sac,  the  nature  of  which  is  not  easy  to 
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determine,  the  surgeon  should  suspect  a  hernia  of  the  bladder, 
and  carefully  refrain  from  cutting  into  it  to  demonstrate  its 
nature.  Torsion  and  displacement  of  the  neck  of  the  sac  should 
be  practised  with  due  caution  when  a  protrusion  of  the  bladder 
is  suspected.  If  by  accident  the  latter  be  incised,  the  wound 
should  be  sewn  up  with  Lembert's  sutures  and  provision  made  for 
drainage  of  the  wound.  Retention  of  a  catheter  is  not  necessary. 
Several  such  cases  have  recovered  without  leakage  or  other 
complication.  The  bladder,  after  all,  but  rarely  causes  any 
difficulty  in  herniotomy,  though  Curtis  and  Gibson  have  collected 
records  of  103  cases  in  which  it  was  wounded  during  the  opera- 
tion, with  a  direct  mortahty  of  12  per  cent. 

Much  more  frequently  the  omentum  gives  trouble,  owing  to 
its  adhesions  or  to  its  local  hypertrophy.*  It  is  essential  that 
the  omentum  should  be  freed  completely,  and  the  protruding  part 
should  as  a  rule  be  excised  after  securing  its  neck  by  several 
catgut  ligatures.  This  should  be  done  slowly  and  carefully,  as 
in  several  instances  death  has  followed  the  slipping  of  a  ligatuie 
from  the  omental  pedicle.  On  no  account  should  the  latter  be 
used  to  plug  the  hernial  orifice  (as  recommended  by  some  writers), 
since  it  not  only  favours  recurrence,  but  may  cause  trouble  by 
dragging  down  the  transverse  colon  and  stomach,  or  even  lead  to 
fatal  intestinal  obstruction. 

It  is  further  important  that  the  ligatures  should  not  be  placed 
too  close  to  the  large  intestine,  and  that  they  should  be  thoroughly 
aseptic.  Peritonitis  has  been  known  to  result  from  the  applica- 
tion of  an  infected  ligature  to  the  omental  stump.  The  import- 
ance of  dealing  carefully  and  efficiently  with  the  omentum  is  here 
emphasised  because  in  this  step  of  the  operation  want  of  care  has 
led  to  one  of  the  few  complications  of  radical  cure.  The  best  and 
simplest  method  is  to  spread  out  the  neck  of  the  protruding 

♦  In  dealing  with  adherent  omentum  it  is  often  best  to  disregard 
the  lower  adhesions,  and  commence  with  the  pedicle,  where  adhesions  will 
probably  be  absent.  After  ligature  and  division  of  this  the  omentum 
in  the  sac  can  be  removed  in  one  piece  with  the  latter.  This  method 
is  still  more  useful  in  umbilical  hernia. 
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omentum,  and  to  use  fine  silk,  catgut  or  tendon  on  a  blunt 
aneurysm  needle.  The  latter  is  used  to  transfix  the  omentum  at 
points  free  from  vessels.  The  omentum  is  thus  divided  by  loops 
of  the  ligature,  which  should  not  be  interlocked,  into  two  or  more 
segments,  each  of  which  has  a  small  bunch  of  arteries  and  veins 
in  it.  The  reef  knots  should  be  tied  tightly,  and  it  is  a  good 
precaution  to  make  each  a  treble  knot.  The  omentum  is  now 
cut  squarely  across  at  a  sufficient  distance  from  the  knots.  The 
ends  of  the  ligatures  are  held  up  and  the  operator  makes  certain 
that  there  is  no  chance  of  either  of  them  slipping  off,  and  that 
no  vessel  has  escaped  inclusion.  The  surgeon  now  cuts  the 
ligatures  short  and  gently  pushes  the  omental  stump  within  the 
abdomen.  After  its  return  it  is  a  good  precaution  to  introduce  a 
small  sponge  on  a  holder  through  the  internal  ring  to  make  sure 
that  there  is  no  haemorrhage. 

If  the  sac  has  not  already  been  completely  isolated  from  the 
cord  this  is  now  done ;  the  higher  up  this  is  commenced  the  easier 
it  is  to  effect.  The  spermatic  vessels  and  the  vas  deferens  are, 
as  a  rule,  spread  out  around  the  sac,  especially  on  its  posterior 
aspect.  In  congenital  hemiae  they  may  project  into  its  interior, 
covered  by  a  fold  of  peritoneum.  Their  separation  is  mainly 
accomplished  with  forceps,  which  are  used  to  peel  off  the  vessels 
without  actually  taking  hold  of  them.  The  left  index  finger 
introduced  into  the  sac  will  facilitate  the  procedure.  The  separ- 
ation is  effected  transversely  to  the  neck  of  the  sac.  When  once 
this  is  done,  the  constituents  of  the  cord  can  be  readily  detached 
in  an  upward  and  downward  direction. 

If  the  hernia  be  of  the  congenital  form  the  lower  end  of  the 
sac  is  sewn  up  with  fine  catgut  so  as  to  complete  the  tunica 
vaginahs.  In  an  adult,  if  the  sac  extends  down  into  the  scrotum 
it  is  usually  best  to  follow  it  down  to  its  termination  and  to  isolate 
the  whole  of  the  sac  up  to  the  internal  ring  by  blunt  dissection, 
the  position  of  the  ring  being  recognised  by  the  deep  epigastric 
artery  and  vein.  The  sac  is  now  grasped  in  a  pair  of  Wells' 
forceps  and  held  by  the  assistant.  The  procedure  introduced  by 
MacEwen  of  folding  up  the  sac  and  making  a  pad,  which  is  kept 
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in  plac«  by  a  deep  suture,  is  rarely  employed,  and  does  not  appear 
to  have  any  special  advantage.  One  of  the  following  methods  is 
to  be  adopted  in  preference  : — 

I.  The  sac  is  ligatured  as  high  as  possible  with  catgut  or 
kangaroo  tendon,  which  for  security  may  be  passed  through  its 


E.O. 

Inguinal  canal  ilil  up.  The  sac  is  isolaled  and  twisted,  il  is  iq  be  brought  through  the  small 
opening  A,  E.O.,  Elmernal  oblique :  %p.  v.,  Deep  epigastric  vessels :  c.u..  Conjoined 
muscles.    The  spermatic  cord  is  not  shown  for  the  sake  of  clearness. 

neck  and  tied  with  the  Staffordshire  knot.    The  ends  are  cut 
short,  and  the  stump  left  to  itself, 

2.  The  sac  being  ligatured  in  the  manner  described,  each  end 
of  the  ligature  is  successively  threaded  on  a  mounted  needle 
with  its  eye  close  to  the  point.    Guided  by  the  left  index  finger 
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the  needle  is  made  to  transfix  the  transversalis  and  oblique 
muscles  at  two  adjacent  points  at  least  an  inch  above  and  to 
the  outer  side  of  the  internal  ring.  The  threads,  being  drawn 
through  on  the  superficial  aspect  of  the  muscles,  are  now  tied 
together  so  as  to  fix  the  stump  away  from  the  inguinal  canal. 
It  will  be  understood  that  the  stump  of  peritoneum  is  not  itself 
drawn  through  .the  abdominal  welU,  but  simply  anchored  behind 
the  latter  well  away  from  the  site  of  its  former  protrusion. 


r.L.,  Pouparl's  ligament;  C,  Spennalic  cord.  The  slump  of  the  snc  (s)  has  been  twisted  and 
brouglii  through  a  smnll  opening  made  in  the  muscles,  where  it  is  fixed  by  iko  deep 
sutures  which  are  shown  not  yet  secured.  The  dotted  area  w  indicates  the  thin  portion 
ut  external  oblique  aponeurosis  which  is  divided  when  the  canal  is  opened  up. 

3.  The  sac  is  held  by  pressure  forceps  and  twisted  on  its  long 
axis  several  times.  The  left  index  finger  is  passed  upwards 
along  the  canal  under  the  obUque  and  transversalis  muscles  and 
a  small  incision  made  over  its  tip  so  as  to  allow  a  pair  of  forceps 
to  be  introduced  from  without  inwards.  The  forceps  are  then 
opened  and  made  to  grasp  the  twisted  sac,  which  is  now  drawn 
through  the  opening  and  securely  fixed  there  by  tendon  stitches 
which  maintain  the  torsion  (Fig.  98).  It  will  be  understood 
that  the  opening  is  placed  well  to  the  outer  side  and  above  the 
internal  ring,  that  it  is  completely  plugged  by  the  twisted  sac, 
and  that  the  superfluous  portion  of  the  latter  is  cut  away. 
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Unless  the  sac  be  unusually  thick,  this  method  is  a 
very  good  one,  and  no  recurrence  ever  takes  place  at  the 
site  of  the  small  incision.  The  advantage  of  torsion  in  tight- 
ening up  the  peritoneum  in  this  region  has  been  especially 
pointed  out  by  Sir  Charles  Ball  of  Dublin  and  Prof.  Kocher 
of  Berne. 

4.  In  a  few  cases  where  the  abdominal  opening  of  the  hernia 
is  exceptionally  wide,  it  may  be  advisable  to  sew  it  up  with 
catgut  instead  of  ligaturing  .or  twisting  the  sac.  This  applies 
to  ventral  as  well  as  to  ordinary  inguinal  hemiae. 

It  is  doubtful  which  of  the  first  three  methods  given  above 
is  really  the  best,  though  personally  we  incline  to  the  second, 
which  includes  torsion  with  high  hgation  for  most  cases,  the 
chief  exception  being  those  in  which  the  sac  is  so  thick  that  it 
would  be  difficult  to  bring  it  through  any  small  incision  in  the 
muscles.  In  favour  of  torsion  of  the  sac  it  may  be  urged  that 
before  the  ligature  is  applied  to  its  neck  it  renders  its  isolation 
easier,  and  keeps  the  sac  empty.  If  the  twisting  is  maintained 
by  the  deep  sutures,  in  the  manner  described  above,  the  peritoneum 
is  tightened  up  around  the  site  of  the  internal  ring.  Against 
torsion  of  the  sac  it  has  been  alleged  that  now  and  then  a  piece  of 
intestine  or  omentum  within  its  neck  has  been  twisted  with  serious 
and  even  fata]  results.  In  any  case  it  must  be  admitted  that  many 
surgeons  never  twist  the  sac  and  their  results  have  proved  to 
be  excellent. 

Methods  of  Narrowing  or  Obliterating  the  Inguinal  Canal. 
— Three  methods  will  be  described  : — 

1.  Suturing  the  conjoined  muscles  to  Poupart's  ligament 

behind  the  cord,  with  replacement  of  the  latter  in  the 
inguinal  canal  (Bassini's  method). 

2.  Suturing  the  conjoined  muscles  to  Poupart's  hgament 

in  front  of  the  cord. 

3.  Complete  obliteration  of  the  inguinal  canal. 

In  young  children  and  adults  in  whom  the  inguinal  canal 
has  not  been  stretched  by  the  frequent  descent  of  a  hernia — ^in 
other  words,  those  in  whom  the  parts  are  normal  but  for  the 
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presence  of  a  congenital  pouch  of  peritoneum — ^it  is  only  necessary 
to  deal  with  the  sac  in  the  manner  described. 

But  in  most  cases  where  the  radical  cure  is  required,  it  is 
advisable  that  the  canal  should  be  narrowed,  and  considerable 
changes  in  the  methods  of  doing  this  have  been  made  during 
the  last  ten  or  fifteen  years.  Formerly  narrowing  sutures  were 
placed  in  the  external  ring  alone,  or  with  the  addition  of  one 
or  more  which  drew  the  conjoined  tendon  over  towards  the 
external  oblique  in  front  of  and  above  the  cord.  To  place  these 
stitches  correctly  without  exposing  the  deep  muscles  by  slitting 
up  the  external  oblique  is  a  difficult  matter,  and  the  external 
ring  is  not  really  at  fault  in  the  production  of  a  hernia ;  it  is, 
moreover,  easy  to  narrow  this  opening  too  much  with  injurious 
effects  upon  the  circulation  through  the  cord.  Of  the  three 
methods  described,  one  includes  the  obliteration  of  the  inguinal 
canal,  the  other  two  its  narrowing  at  the  upper  end.  It  is  both 
unnecessary  and  impossible  to  describe  the  host  of  modifications 
to  which  various  surgeons'  names  have  been  attached. 

I.  Suturing  the  Conjoined  Muscles  to  Pouparfs  Ligament, 
with  Replacement  of  the  Cord  in  the  Inguinal  Canal.  —  The 
aponeurosis  of  the  external  oblique  has  been  divided  parallel 
to  and  above  Poupart's  ligament  from  the  external  ring  to  a 
point  just  above  the  internal  ring.  The  cord  is  thus  exposed 
surrounded  by  the  cremasteric  fibres,  and  the  lower  edge  of  the 
internal  oblique  muscle  is  clearly  defined  as  it  arches  over  the 
cord.  The  latter  is  then  lifted  mainly  by  blunt  dissection  from 
its  bed,  and  at  the  same  time  the  inner  surface  of  the  external 
oblique  is  defined  and  cleared  both  upwards  and  downwards, 
so  that  the  strong  band  which  forms  Poupart's  ligament  is 
thoroughly  exposed.  The  cremasteric  layer  is  then  opened  so 
that  the  sac  can  be  isolated  and  dealt  with  by  one  of  the  methods 
already  described.  Any  surrounding  fat  may  well  be  removed, 
but  unless  a  varicocele  exists,  it  is  imnecessary  (as  sometimes 
advised)  to  excise  any  of  the  veins  of  the  cord.  The  cord  is  lifted 
up  by  two  blunt  hooks,  which  are  held  by  an  assistant,  and  a  series 
of  interrupted  sutures  of  kangaroo  tendon  is  passed  through  the 
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lower  edge  of  the  muscles  that  go  to  fonn  the  conjoined  tendon, 
and  through  the  inner    edge  of    Poupart's  ligament  {Fig.  99). 
These  sutures  are  introduced  in  a  series  before  any  one  of  them 
is  tied.    They  all  lie  beneath  the  cord,  and  care  must  be  taken  in 
passing  the  curved  needle  through  Poupart's  ligament  that  the 
iliac  vessels  are  not  interfered  with.    By  securing  these  sutures 
the  internal  ring  is  narrowed.     The  cord  is  now  replaced  and  the 
two  edges  of  the  cut  external 
obhque    are    sewn    together 
again   over  the  cord.     The 
ilio-inguinal  nerve  must  be 
avoided,  or,  if  preferred,   it 
may  be  resected.      Finally, 
any     subcutaneous     vessels 
which    have    been    held    in 
pressure  forceps  are  ligatured 
with  fine  catgut  if  necessary, 
and  the  wound  is  closed  in 
'  the    wdinary    manner   with 

silkworm -gut  sutures  with- 
out   drainage.     A    sterilised 
dressing  is  apphcd  with  firm 
pressure,    whilst    the    thigh 
kept    somewhat    flexed. 
It    is    rarely    necessary    to 
remove    the    spica  bandage 
until  the  tenth  day,  when 
the     silkworm  -  gut    sutures 
are  removed  and  a  pad  and  bandage  reappHed.    At  the  end  of 
a.  fortnight   to   three  weeks  the  patient  may  be  allowed  up. 
No  truss  should  be  worn. 

The  method  just  described  is  not  appUcable  to  all  cases. 
In  some  the  conjoined  tendon  is  poorly  developed,  and  in  some 
it  can  only  be  fixed  to  Poupart's  ligament  with  difficulty.  This 
implies  subsequent  tension  and  strain  when  the  patient  uses 
his  abdominal  muscles. 


~he  aponearosjs  of  the  exlema]  oblique  hna  been 
divided.  Three  deep  &uliires  <r.  a.  3>  hi 
been  passed  through  1.0. ,  the  internal  obliqi 
the  transvenaJis.  and  Poupart's  ligament. 
E.O.,  Kiienial  oblique.  The  spemiaiic  cor* 
has  been  puqKisely  omiiicd  in  Ibis  figure  fi 
Ihe  sake  of  clearness. 
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2.  Suturing  the  Conjoined  Muscles  to  Poupart^s  Ligament  in 
front  of  the  Cord. — By  the  previously  described  method  the 
surgeon  narrows  the  upper  opening  of  the  inguinal  canal  to 
any  desired  degree,  but  it  is  not  suitable  for  all  cases,  owing  to 
the  difl&culties  of  bringing  down  the  internal  oblique  and  trans- 
versalis  muscles  to  Poupart's  ligament  without  undue  tension. 
The  method  now  to  be  described  avoids  this ;  it  consists  in 
"  restoring  the  valvular  action "  of  these  muscles  by  giving 
them  a  low^r  attachment  in  front  of  the  cord.  It  is^  in  fact, 
Sir  William  MacEwen's  original  operation  performed  after  the 
canal  has  been  laid  open,  and  has  therefore  the  advantage  that 
the  sutures  are  passed  with  greater  ease  and  certainty. 

It  is  assumed  that  the  external  obhque  has  been  divided 
parallel  to  Poupart's  hgament,  that  the  lower  edge  of  the  con- 
joined muscles  where  they  arch  over  the  cord  has  been  thoroughly 
exposed  and  isolated,  and  that  the  hernial  sac  has  been  dealt 
with  in  the  manner  described  above.  The  lower  portion  of  the 
external  oblique,  including  the  external  pillar  of  the  ring,  is  now 
held  up  with  forceps,  and  a  curved  needle  carrying  a  strong  piece 
of  kangaroo  tendon  (some  surgeons  use  stout  catgut,  others  silk) 
is  passed  from  without  inwards  through  the  external  obUque 
just  above  Poupart's  hgament.  The  needle  is  then  made  to 
traverse  the  lower  edge  of  the  conjoined  muscles  from  within — 
i.e.  from  their  abdominal  aspect — and  back  again,  a  quarter  of 
an  inch  nearer  the  middle  line.  It  is  now  passed  through  the 
external  obUque  the  same  distance  from  the  original  point  of 
entrance.     (Fig.  100.) 

Thus  the  so-called  mattress  suture  is  completed ;  the  needle 
is  released,  and  the  two  ends  of  the  suture  are  held  in  a  pres- 
sure forceps  until  ready  for  tying.  A  second  loop  of  suture  is 
then  introduced  in  the  same  way,  and  even  a  third  may  follow, 
all  of  them  passing  in  front  of  the  cord,  which  need  not  be 
raised  from  its  normal  position  in  the  canal.  Two  points  must 
be  attended  to — the  iho-inguinal  nerve  must  not  be  included  in 
any  of  the  sutures  (as  it  is  very  apt  to  be),  and  the  suture 
material  must  be  perfectly  aseptic  and  not  too  thick. 
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The  sutures  are  now  tied  and  the  lower  edge  of  the  muscles 
is  thus  brought  down  in  front  of  the  cord.  It  only  remains  to 
sew  up  the  divided  external  oblique. 

A  modification  of  this  method,  especially  suitable  for  in- 
guinal hernia  in  women,  consists  in  passing  a  series  of  inter- 
rupted tendon  or  silk  sutures  through  the  lower  portion  of  the 


The  sac  |s)  has  been  isolated,  tied  at  its  neck,  and  cul  oR.  The  canal  is  to  be  narrowed  by 
drawing  outwards  CM.,  Ihe  conjoined  muaclei,  by  two  matlress  sutures.  U.S.  i  and  3. 
e.o.,  External  oblique.     The  spermalic  cord  i&  not  shown  for  the  sake  of  clearness. 

external  oblique,  then  through  the  conjoined  muscles  from 
within  outwards,  and  finally  through  the  upper  part  of  the  ex- 
ternal oblique.  These  sutures  should  be  placed  very  near  to 
each  other,  and  as  the  external  ring  is  approached  the  external 
oblique  only  should  be  included.  ■ 

It  is  presumed  that  aseptic  healing  occurs.     In  these  circum- 
stances   the    buried    sutures    may  be    relied  on    to  last  l<Mig 
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enough  for  all  purposes,  whether  kangaroo  tendon  or  silk  has 
been  used.    It  is  often  asserted  that  the  tendon  is  quickly  ab- 
sorbed.   In  reply  to  this  we  would  merely  say  that  we  have 
found  it  almost  unaltered  three  and  four  years  after  it  had  been 
inserted.    The  small  knots  made  in   sewing  up  the  external 
oblique  with  tendon  can  always  be  felt  through  the  skin  many 
months  after  the  opera- 
tion.   In  fact,  the  sur- 
geon need  be  in  no  fear 
that  by  opening  up  the 
canal  and  subsequently 
suturing    its    walls    he 
has  weakened  it  at  all, 
provided    that    aseptic 
healing  be  secured. 

3.  Complete  Oblitera- 
tion of  the  Inguinal 
Canal. — The  cord  being 
freed  from  the  internal 
ring  down  to  the  os 
pubis  and  the  sac 
having  been  dealt  with, 
the  cord  is  held  for- 
ward by  blunt  hooks, 
and  a  series  of  sutures 
is  passed  through  the  '  „-  -  ' 
edges  of    the    external       f"^-  ioi.-»adical  cure  of  inguinal  hbbnia. 

^^  ( After  Kelly. ) 

oblique,       the       internal      complcle  oblHeralion  of  inguinal  canal  by  sutures.    The 

obhque,  and  the  trans-  ''P"™^''=  "'"  '=  ^^^  '"""^  ""  "  ^'^^ 

versalis  on  the  one  side,  and  the  lower  part  of  the  external  obhque 
on  the  other  side  (Fig.  loi).  The  lowest  sutures  will  pass  only 
through  the  former  pillars  of  the  ring.  Room  must  be  left  at  the 
upper  end  for  the  cord,  which  is  now  placed  on  the  outer  surface 
of  the  external  obhque.  If  necessary,  one  or  two  stitches  may  be 
passed  above  the  new  aperture  for  the  cord,  but  it  is  a  mistake 
to  make  this  imduly  narrow,  as  the  circulation  of  the  testis  will 
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be  interfered  with.    There  is  no  reason  for  the  proposal  to  excise 
any  of  the  spermatic  veins  unless  there  be  a  coincident  varicocele. 

The  stitches  should  be  placed  close  together,  and  whilst 
some  advocate  silk  as  the  material,  we  strongly  recommend 
kangaroo  tendon.  When  the  latter  material  is  used  and  due 
care  is  taken  as  to  asepsis,  it  is  possible  to  perform  a  hundred 
successive  operations  for  radical  cure  without  the  slightest 
trouble  arising  from  a  single  stitch.  The  same  can  hardly  be 
said  if  silk  be  used.  Stout  catgut  is  used  by  many  surgeons, 
and  it  probably  lasts  a  sufficient  time  in  the  tissues  to  attain  its 
object.  Chromic  catgut  is  especially  liable  to  work  out,  and 
should  never  be  used  for  buried  sutures. 

A  word  of  caution  is  necessary  as  to  the  deep  epigastric 
vessels.  In  passing  the  uppermost  sutures  it  has  happened 
that  the  epigastric  artery  has  been  wounded  and  most  serious 
haemorrhage  has  ensued,  even  necessitating  ligature  of  the 
external  iliac  artery.  It  should  also  be  noted  that  the  lowest 
suture  is  not  placed  close  to  the  os  pubis,  as  the  pillars  cannot 
here  be  approximated,  nor  is  it  necessary  to  attempt  it. 

In  the  female  the  round  ligament  may  be  disregarded  and 
the  canal  obliterated  completely. 

When  raising  the  cord  in  the  male  by  blunt  hooks  in  order 
to  pass  the  sutures,  it  should  be  remembered  that  occasionally 
thrombosis  of  the  spermatic  veins  has  been  produced — ^an  accident 
which  may  also  follow  undue  narrowing  of  the  aperture  made 
for  the  cord.  Beyond  the  formation  of  a  hard  lump  above  the 
testicle  and  possibly  oedema  of  the  scrotum,  little  harm  is  likely 
to  result,  but  in  one  or  two  cases  s3miptoms  of  pulmonary  em- 
bolism have  been  recorded.  Hence  the  operator  should  be 
careful  to  avoid  undue  traction  on  the  spermatic  vessels  during 
the  operation,  and  also  to  allow  sufficient  room  for  their  passage 
through  the  abdominal  wall. 

After  the  sutures  have  been  tied  and  cut  short,  and  the  cord 
has  been  replaced  over  them,  three  or  four  fine  catgut  ligatures 
are  usually  required  for  the  superficial  vessels.  The  skin  wound 
is  then  sewn  up  with  silkworm  gut. 
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In  consrenltal  in^nal  hernia  the  sac  is  first  isolated  from 
the  cord,  and  this  is  by  far  the  most  difficult  part  of  the  opera- 
tion, since  not  only  is  the  sac  wall  thin,  but  the  spermatic  vessels 
and  the  vas  closely  adhere  to  it,  either  projecting  into  or  being 
spread  out  around  it. 

Nevertheless,    by   patient    dissection    with    toothed    forceps 
and  fine    probe,  it    is  always  possible 
to  separate  the  sac  from  all  the   con- 
stituents   of    the   cord    at    some   point, 
and  when  once  this  has  been  effected  it 
is    easy    to    continue    the    separation 
upwards    and    downwards.      In    young 
children    the    vas    deferens    is    a    very 
slender   structure,   and   may   easily   be 
divided  if  the  knife  be  used  during  the 
separation  of  the  sac.     The  latter  process 
must    be  complete  —  i.e.  no  peritoneal 
covering    must    be    left    on    the    cord, 
otherwise  recurrence  of  the  hernia  will 
probably  take  place.     The  isolated  sac 
should    now    be    divided    transversely    _^_^    ,™_B,T.,-jEn 
about  an  inch  above  the  testicle.     The 
lower    part    is    formed    into    a    tunica 
vaginaUs,      The  upper  is  pulled  down 
as  far  as  possible,  and  dealt  with  exactly       i^urcIisEs'^  pkesent  in 
as   the   sac  of   an   acquired    hernia,  ad-    g,  a  fibrous  band  connecUng 
ditional  precautions  being  necessary  to        t  LZl^-Tr^t^^:^^ 
clear  the  cord  at  the  internal  abdominal        remains  of  the  gubemacuiuni 
ring.     It  is  freed  of  its  connections,  and 

placed  as  a  pad  on  the  abdominal  aspect  of  the  circumference 
of  the  internal  ring,  or,  better,  twisted  up  and  securely  fixed 
by  tendon  or  catgut  sutures  in  a  small  aperture  made  in  the 
oblique  muscles  above  and  to  the  outer  side  of  the  internal  ring. 

Hernia  Complicated  with  Imperfect  Descent  of  the  Testis. 
— Even  when  the  testis  is  retained  in  the  inguinal  canal  it  may  be 
possible  at  the  operation  to  draw  it  down  into  a  pouch  made  for 
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it  in  the  scrotum.  All  adhesions  connected  with  the  testis  are 
to  be  freed,  and  one  or  two  buried  sutures  are  used  to  anchor 
the  testis  in  place.  As  shown  in  Fig.  102,  in  these  cases  of  partial 
descent,  the  vas  deferens  as  a  rule  loops  down  some  little  way 
below  the  testis,  and  the  difficulty  of  bringing  down  the  latter 
rarely  depends  on  shortness  of  the  vas  alone.      In  fact,  if  the  other 


FIO.  103.- 
tngulnal  canal  laid  open  above  ex(emal  Hng.     1 
and  drawn  forward.      B.oh.,  EKlemal  obi 
T,  Testis;  G,  Remains  of  Gubernaculum. 

constituents  of  the  cord,  i.e.  the  spermatic  artery  and  veins, 
are  ligatured  and  completely  divided  across,  the  testis  can  usually 
be  brought  down  without  difficulty.  There  remain  then  the 
vas  deferens,  its  artery,  and  one  or  two  veins.  The  procedure  is 
sometimes  called  Mignon's  operation,  and  theoretically  seems 
to  be  indicated  whenever  the  testis  cannot  be  brought  down 
without  it ;  as  it  corresponds  to  the  operation  for  varicocele 
in  the  adult,  there  would  appear  to  be  no  greater  risk  of  atrophy 
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of  the  testis  following  one  operation  than  the  other.  Servetti 
{Gaz.  Med.  Ital.,  Sept.  20th,  1906)  for  example  records  four  cases 
of  Mignon's  operation,  in  which  the  testes  were  apparently  normal 
at  the  time  the  patient  left  the  hospital.  This,  however,  is  not 
a  real  test,  as  it  is  necessary  to  follow  up  such  cases  for  several 
months.  I  have  myself  known  this  procedure  followed  by  the 
practical  disappearance  from  atrophy  of  the  testis  six  months 
after  this  operation.  These  partially  descended  testes  are,  it  is 
well  known,  especially  prone  to  atrophy,  and  it  is  therefore  unwise 
to  risk  damage  by  cutting  off  their  chief  blood-supply. 

When  the  testis  can  be  drawn  during  the  operation  well  below 
the  pubic  spine,  it  should  be  fixed  there,  the  operator  having 
cleared  from  above  a  pouch  for  it  with  his  finger.  The  hernial 
sac  is  carefully  isolated  from  the  cord,  and  the  radical  cure 
completed  by  one  of  the  methods  described  above.  When 
the  testis  cannot  be  brought  below  the  external  ring,  two 
alternatives  are  present.  The  first  is  to  free  the  testis  all  round, 
and  then  to  push  it  up  within  the  abdomen,  closing  up  the  canal 
below  it.  This  course  has  the  disadvantage  of  adding  to  the 
contents  of  the  abdomen  one  more  imperfect  or  rudimentary 
organ  which  may  give  future  trouble.  We  have  known  such  a 
testis,  returned  within  the  abdomen,  to  undergo  torsion  and 
require  removal.  It  is  probably  better  in  such  cases  to 
excise  the  testis,  especially  if  the  organ  is  obviously  small  and 
soft  and  the  operation  is  performed  in  early  adult  life.  If 
excision  is  done,  special  care  should  be  taken  to  secure  the 
spermatic  vessels  by  a  number  of  catgut  ligatures. 

To  summarise :  in  cases  of  this  complication  of  a  hernia,  if 
the  testis  is  found  already  atrophic  or  wanting  in  development, 
and  it  cannot  be  brought  well  down,  excision  is  the  best  course, 
as  the  radical  cure  is  made  certain  thereby  and  nothing  is  lost 
of  importance.  If  the  testis  be  of  fair  size,  and  can  be  brought 
into  the  scrotum,  it  should  be  fixed  there,  although  it  is  not  likely 
to  remain  as  low  as  is  normal.  If  the  shortness  of  the  spermatic 
vessels  alone  hinders  this  step,  complete  division  of  the  anterior 
bundle   of   vessels   will   overcome   the   difficulty,    but   there   is 

X 
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a  real  risk   of   such   division   leading   to   ultimate   atrophy   of 
the  testis. 

Dressing*  and  After-treatment. — ^A  drainage  tube  is  never 
required.  A  light  dressing  of  sterilised  gauze  is  kept  in  place 
by  a  spica  bandage,  firmly  applied  when  the  thigh  is  slightly 
flexed  at  the  hip-joint.  A  piece  of  mackintosh  or  other  protective 
is  secured  over  the  whole  in  the  case  of  young  children,  to  avoid 
the  chance  of  accidental  contamination  of  the  dressings  from 
without.  In  infants  or  young  children  aU  dressing  may  be  dis- 
pensed with,  the  wound  being  best  dusted  with  boric  powder. 
In  adults  the  dressing  is  not  disturbed  for  from  ten  to  fourteen 
days,  when  the  skin  sutures  are  removed.  As  soon  as  the  wound 
is  soundly  healed,  the  patient  is  allowed  up,  wearing  a  pad  and 
bandage.  At  the  end  of  three  weeks  he  may  get  about  as  usual, 
but  he  should  avoid  any  hard  work  for  another  three  weeks. 

Complications. — Retention  of  urine  is  not  unfrequent  for  a 
few  days  after  the  operation,  and  may  require  the  use  of  a  catheter. 
Provided  that  no  irritating  material  has  been  used  for  the  deep 
sutures,  there  are  hardly  any  other  complications  to  be  feared. 
If,  however,  thick  silk  has  been  employed,  the  surgeon  must 
not  be  surprised  at  the  occurrence  of  sinuses,  which  may  persist 
for  months  until  the  sutures  come  away. 

The  anaesthetic  is  the  chief  risk,  especially  if  the  patient  be 
stout  and  inclined  to  bronchitis.  For  this  reason  the  operation 
is  sometimes  performed  under  local  anaesthesia  (the  infiltration 
method  or  ordinary  injections  of  2  per  cent,  solution  of  eucaine). 
Mr.  A.  E.  Barker  and  others  have  recorded  successful  operations 
of  this  kind,  but  it  is  probable  that  a  general  anaesthetic  will 
continue  to  be  employed  in  all  but  a  small  proportion  of  cases 
in  which  there  is  some  special  contra-indication  to  its  use. 

Spinal  analgesia  by  means  of  intraspinal  injections  of  stovaine 
has  been  employed  in  the  radical  cure  of  hernia  with  success 
by  many  operators  during  the  last  year  or  two. 

Should  a  Truss  be  Worn  after  the  Operation  ? —  The  answer 
to  this  question  in  the  great  majority  of  cases  is  certainly  in  the 
negative.    As  a  rule  the  radical  cure  is  thoroughly  effective,  no 
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recurrence  takes  place,  and  the  main  object  of  the  operation 
would  be  lost  if  the  patient  were  compelled  to  wear  a  truss.  In 
certain  exceptional  cases — for  example,  a  direct  hernia  in  a 
subject  with  lax  abdominal  wall — a  light  truss  may  be  advisable. 

Ultimate  Result  of  the  Operation. — In  what  proportion  of 
cases  is  a  permanent  success  obtained  from  the  operation  for 
radical  cure  of  inguinal  hernia  ?  In  children  and  young  adults 
recurrence  should  never  take  place,  and  is  certainly  very  ex- 
ceptional. In  later  life  a  small  proportion,  from  5  to  10  per  cent., 
may  be  expected  to  relapse.  The  question  should  be  studied 
imder  the  following  conditions,  i.  The  patients  should  be 
examined  at  least  two  years  after  the  operation.  2.  No  truss 
should  have  been  worn  after  its  performance.  3.  The  cases 
should  be  in  no  way  selected,  the  patients  being  taken  from 
those  whose  ordinary  work  involves  considerable  physical  exertion. 

Under  these  conditions  I  (J.  H.)  followed  up  100  cases  of  radical 
cure  with  the  following  result.  In  5  per  cent,  undoubted  re- 
currence in  situ  had  taken  place,  in  3  per  cent,  there  was  doubt- 
ful recurrence.  In  7  per  cent,  a  fresh  hernia  had  developed 
at  another  place  to  that  operated  on.  This  result  agrees  with 
statistics  lately  published  by  Carle  and  Nicoladoni  (6  per  cent, 
of  relapses  in  situ),  and  Ceccopieri  and  Scarrone  (7  per  cent.).* 

The  Operation  in  Cases  of  Strangrulated  Ingruinal  Hernia. — 
In  almost  every  case  the  seat  of  strangulation  is  at  the  neck  of 
the  sac,  i.e.  about  the  internal  inguinal  ring.  The  incision 
should  always  be  made  over  the  whole  length  of  the  inguinal 
canal. 

Although  the  necessary  precautions  to  render  the  skin  aseptic 
may  be  somewhat  more  hiuxied  than  in  the  case  of  a  simple 
radical  cure,  they  must  be  carried  out  as  thoroughly  as  possible. 
It  is  well  to  wash  out  the  stomach  with  warm  water  just  pre- 
viously to  the  operation.  This  may  be  conveniently  done  whilst 
the  patient  is  under  the  anaesthetic. 

The  aponeurosis  of  the  external  oblique  is  readily  defined 

♦  See  paper  on  "  The  Results  of  Operation  for  Radical  Cure  of  Hernia," 
by  J.  Hutchinson,  in  Lancet,  April  7th,  1906. 
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and  divided  over  the  canal,  the  cremasteric  layer  is  next  recognised 
and  the  sac  opened  with  special  care,  as  the  bowel  is  probably 
just  beneath  it.  Blood-stained  fluid  will  often  be  met  with  in 
the  sac,  which  should  be  picked  up  with  fine-pointed  forceps, 
and  divided  sufficiently  to  allow  the  entrance  of  one  finger.  It 
is  now  easy  to  lay  the  sac  freely  open  on  the  finger  by  means  of 
scissors  or  blunt-pointed  bistoury.  The  sac  is  cleansed  with 
sterile  swabs,  and  its  contents,  omentum  or  intestine  or  both, 
inspected.  The  next  step  is  to  divide  the  stricture,  the  position 
of  which  is  ascertained  by  the  surgeon's  finger,  acting  as  a 
director.  In  incising  the  stricture  the  position  of  the  deep 
epigastric  vessels  (to  the  inner  side  of  the  ring)  should  be  borne 
in  mind,  and  the  cut  made  in  the  upward  and  inward  direction. 
In  the  very  rare  cases  of  strangulated  direct  hernia  the  epigastric 
vessels  lie  to  the  outer  side  of  the  ring,  but  the  same  direction 
of  the  incision,  upwards  and  inwards,  will  still  apply. 

The  loop  of  bowel  should  now  be  gently  drawn  down  and 
the  constricted  part  examined,  since  it  is  here  that  the  injurious 
effects  of  the  strangulation  may  be  most  manifest. 

The  next  step  is  to  reduce  the  gut,  the  fibrous  and  muscular 
structures  around  the  hernial  orifice  being  relaxed  as  far  as 
possible.  In  both  inguinal  and  femoral  ruptures  this  is  effected 
by  flexing  the  thigh  upon  the  pelvis.  An  attempt  is  then  made 
to  squeeze  the  bowel  by  a  kind  of  kneading  movement  with  the 
thumb  and  fingers  through  the  opening. 

The  manipulation  must  be  of  the  gentlest,  and  the  surgeon 
must  be  prepared  to  exercise  considerable  patience.  If  the 
coil  will  not  return  by  pressure  applied  at  one  extremity,  it 
may  yield  by  pressure  applied  at  the  other  end  of  the  loop. 

In  some  cases  of  difficulty,  the  reduction  is  rendered  easier 
if  the  margin  of  the  hernial  orifice  is  held  up  by  means  of  a  small 
blunt  hook  introduced  into  it,  or  by  two  pressure  forceps  grasping 
the  opened  sac  and  straightening  its  neck.  This  especially  applies 
to  large  inguinal  hemise. 

In  other  cases  more  bowel  may  be  drawn  down  from  the 
abdomen,  and  the  reduction  may  then  be  directed  in  the  line 
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in  which  the  withdrawal  of  the  intestine  appears  to  be  the  more 
easily  effected. 

If  the  bowel  be  much  distended,  that  part  nearest  to  the 
ring  can  often  be  emptied  of  some  portion  of  its  contents  by 
judicious  manipulation. 

Any  flakes  of  l5anph  that  may  be  disturbed  in  handling  the 
gut  should  be  washed  away  with  warm  sterile  water. 

After  the  reduction  the  finger  should  be  passed  through  the 
ring  into  the  abdomen,  to  make  sure  that  all  is  clear.  The  sac 
is  now  washed  out. 

If  any  omentum  exists  in  the  hernia,  it  must  be  dealt  with 
as  its  condition  demands.  If  it  appears  healthy,  is  small  in 
amount,  and  is  quite  free  from  adhesions,  it  may  be  reduced. 
Nothing  better  can  be  done  for  it.  In  the  majority  of  cases, 
however,  it  will  need  to  be  removed.  It  will  be  found  to  be 
altered  in  structure,  to  be  inflamed,  or  to  be  matted  into  a 
granular  kind  of  mass,  or  to  be  adherent. 

Small  portions  may  be  ligatured  en  masse  with  one  catgut 
ligature,  and  then  cut  off.  Larger  portions  are  most  conveniently 
dealt  with  by  passing  a  series  of  loops  of  catgut  by  means  of  an 
aneurysm  needle,  each  loop  enclosing  one  or  more  omental  vessels. 
Fine  catgut  may  be  used,  but  each  loop  must  be  securely  knotted, 
a  treble  knot  being  the  safest.  When  the  expanded  portion  of 
the  omentum  has  been  excised  below  the  ligatures  the  latter 
should  be  inspected  and  cut  short  before  returning  the  stump 
into  the  abdomen.  The  risk  of  a  ligature  slipping  is  avoided 
by  making  each  include  only  a  small  part  of  the  omental  neck. 

It  is  well  to  remember  that,  however  large  the  protruded 
mass  may  be,  it  will  have  a  comparatively  slender  neck. 

The  neck  of  the  mass  of  omentum  may  be  secured  by  a  clamp, 
excised  close  to  the  clamp,  and  then  treated  by  multiple 
ligatures.  It  is  often  possible  to  pick  out  the  few  individual 
vessels  that  exist  in  the  mass,  and  to  ligature  them  separately. 
The  use  of  the  clamp  is,  however,  not  so  safe  as  the  method  of 
imder-threading  above  described. 

The  reduction  of  the  stump  of  the  omentum  should  be  in 
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every  case  complete.  It  should  be  returned  quite  free  into  the 
abdomen.  No  part  should  be  left  either  in  the  sac  or  in  its  neck. 
All  adhesions  of  the  omentum  to  the  neck  of  the  sac  must  be 
cautiously  and  thoroughly  divided,  and  the  stump  must  be 
free.  The  employment  of  a  stump  of  omentum  as  a  plug  to  close 
the  opening  of  a  hernial  sac  is  a  procedure,  as  we  have  said 
before,  which  has  nothing  to  recommend  it.  Fixed  omentum  is 
a  fruitful  source  of  intestinal  obstruction,  and  omentum  attached 
to  a  hernial  orifice  tends  to  perpetuate  a  rupture  at  the  spot. 

Treatment  of  the  Sac  and  the  Closure  of  the  Wound. —  In 
very  severe  cases,  in  which  the  patient  is  already  much  exhausted, 
and  in  which  it  is  desirable  to  complete  the  operation  with  as 
Uttle  delay  as  possible,  the  sac  may  be  left  as  it  is,  and  the  wound 
closed. 

In  cases  of  a  less  extreme  degree,  in  which  no  complication 
exists  that  opposes  the  measure,  the  sac  may  be  dealt  with  accord- 
ing to  one  of  the  methods  of  radical  cure. 

In  the  majority  of  cases  the  simpler  the  measure  the  better, 
and  the  methods  described  upon  pages  342  and  343  will  be  found 
to  answer  the  desired  pm-pose  of  the  operation. 

The  subjects  of  strangulated  hernia  are  hardly  in  a  condition 
suited  to  the  performance  of  any  elaborate  or  time-consuming 
operation  ;  and  for  cases  in  which  the  rupture  is  exposed  for 
the  purpose  of  relieving  strangulation,  the  more  complex  measures 
are  ill  adapted. 

The  woimd  having  been  well  washed  out,  and  any  redundant 
skin  removed,  the  margins  of  the  incision  are  united  by  sutures. 
In  inserting  the  stitches,  the  edges  of  the  cut  should  be  kept 
upon  the  stretch  by  means  of  two  small  blunt  hooks.  {See  page 
71,  vol.  i.)    The  best  suture  material  is  silkworm  gut. 

In  the  simplest  cases,  where  the  sac  has  been  closed,  and  in 
those  in  which  the  sac  has  not  been  opened,  no  drainage  tube  is 
required. 

In  cases  in  which  the  parts  have  been  exposed  to  much  man- 
ipulation, and  in  those  instances  especially  in  which  the  sac  is 
left  open  and  in  situ,  or  in  which  the  gut  is  left  in  a  precarious 
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condition,  a  drain  should  be  employed.  It  may  be  removed  at 
the  end  of  twenty-four  hours,  or  be  retained  longer,  as  circum- 
stances direct. 

After  all  hernia  operations  it  is  best  to  secure  the  dressings 
firmly  by  an  elastic-webbing  bandage  outside  the  ordinary  white 
linen  or  muslin  one.  A  single  length  is  applied  in  figure-of-eight 
and  secured  with  a  safety-pin.  The  amount  of  pressure  required 
can  thus  be  exactly  obtained,  the  dressings  cannot  slip,  and  the 
strain  in  coughing  or  vomiting  is  taken  off  the  wound  (Fig.  31, 

p.  85). 

Treatment  of  Complications. — ^a.  When  the  Intestine  is  Adherent 
to  the  Sac. — Adhesions  of  the  bowel  to  omentum  are  readily 
enough  dealt  with.  The  omentum,  if  it  cannot  be  peeled  off  from 
the  intestine,  is  cut  away  with  scissors  until  only  the  slightest  trace 
of  it  is  left  still  attached  to  the  gut,  which  can  then  be  reduced. 

Adhesions  of  the  bowel  to  the  sac  may,  when  sUght  and 
recent,  be  broken  down  with  the  finger  or  a  flat  director ;  when, 
however,  they  are  of  old  standing  and  extensive,  their  treatment 
becomes  a  matter  of  some  difficulty.  These  examples  of  ex- 
tensive and  firm  adhesions  are  for  the  most  part  met  with  in  old 
umbilical  or  scrotal  hemiae  of  large  size,  which  have  been  for  many 
years  irreducible,  and  have  perhaps  been  more  than  once  inflamed. 

The  "  breaking-down  "  of  such  adhesions  must  be  a  matter 
of  infinite  care,  as  the  bowel  is,  as  a  rule,  more  readily  torn  than 
is  the  wall  of  the  sac. 

In  any  case  in  which  long-adherent  gut  is  reduced,  it  must 
be  remembered  that  it  is  reduced  with  a  raw  surface,  and  that 
it  will  probably  acquire  a  fresh  attachment  within  the  abdomen. 

No  loop  of  intestine  should  be  returned  the  limbs  of  which 
are  united  by  adhesions ;  and  the  same  observation  applies  to 
reducible  bowel  which  is  adherent  to  reducible  omentum. 

B.  When  the  Gut  is  Gangrenous. — Much  has  been  written  on 
the  subject  of  the  treatment  of  gangrenous  intestine  in  hernia, 
and  very  remarkable  differences  of  opinion  have  been  expressed 
upon  the  question.  It  would  be  out  of  place  here  to  enter  into  a 
discussion  of  this  subject,  or  to  consider  minutely  the  physical 
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signs  that  may  distinguish  intestine  which  is  gangrenous  from 
that  which  may  still  recover. 

If  the  bowel,  when  exposed,  be  in  what  may  be  termed  a 
doubtful  condition,  it  had  better  be  reduced  into  the  abdomen. 
It  is  in  a  more  favourable  position  for  recovery  within  the  peritoneal 
cavity  than  within  the  inflamed  sac.  Before  replacement,  the 
parts  concerned  should  be  well  washed  with  an  antiseptic  solution. 
Such  a  coil  of  bowel  seldom  travels  far  from  the  hernial  ring.  The 
sac  should  be  left  open,  and  a  drainage  tube  of  large  size  intro- 
duced. If  the  gut  at  a  later  period  gives  way,  it  will  do  so  gradually ; 
and  as  adhesions  are  rapidly  formed,  the  intestinal  contents  will 
escape  along  the  course  of  the  open  sac.  Whatever  theoretical 
objections  there  may  be  to  this  procedure,  practice  has  shown  that 
it  may  be  safely  carried  out,  assuming  that  it  applies  to  bowel 
which  is  not  actually  gangrenous,  but  is  in  a  condition  which  may 
be  termed  doubtful.  It  is  remarkable  to  what  an  extent  these 
loops  of  "  doubtful "  intestine  recover. 

If  the  bowel,  when  exposed,  be  found  to  be  gangrenous, 
two  courses  are  open  to  the  operator : — 

(i)  The  stricture  may  be  divided,  and  the  gangrenous  bowel 
resected. 

In  carrying  out  the  resection,  either  an  artificial  anus  may 
be  established,  which  can  be  closed  by  a  subsequent  operation, 
or  the  divided  ends  of  the  gut  may  be  at  once  united  and  re- 
turned into  the  abdomen.  The  union  may  be  effected  by  means 
of  a  double  row  of  sutures,  or  by  Murphy's  button  ;  by  prefer- 
ence the  former  if  the  patient  be  in  a  condition  to  bear  the  lengthy 
operation.     For  discussion  and  description,  see  page  257  et  seqq. 

(2)  The  sac  having  been  well  opened  up  and  well  washed  out 
with  an  antiseptic  solution,  the  bowel  is  left  in  situ  after  having 
been  incised.  Means  are  taken  to  provide  the  most  efficient 
drainage.  Several  surgeons  of  eminence  advise  that  in  these  cases 
the  stricture  should  be  divided,  and  that  the  gut  should  be  left 
in  sitUy  having  been  first  seciu'ed  by  means  of  two  or  three  silk 
stitches  passed  through  the  serous  and  muscular  coats,  and  then 
fastened  to  the  skin.     The  objection  to  this  plan  is  that  the 
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abdominal  cavity  is  opened  up  and  exposed  to  infection  from 
the  putrid  contents  of  the  sac.  A  barrier  of  lymph  will  have 
already  shut  off  the  gangrenous  segment,  and  this  protective 
barrier  is  broken  down.  Should  the  bowel  be  in  a  doubtful 
condition,  the  plan  last  described  may  be  advisable ;  but  when 
it  is  actually  gangrenous,  it  does  not  appear  to  have  much  to 
reconunend  it.  It  has  been  urged,  also,  that  if  the  stricture  be 
not  divided,  the  intestinal  obstruction  is  not  relieved.  This 
argument  in  favour  of  dividing  the  stricture  is,  however,  not 
supported  by  experience.  It  will  be  found  that  when  gangrene 
has  set  in,  nearly  all  tension  is  taken  off  from  the  parts,  especially 
when  the  gas  and  oedematous  effusion  which  attend  the  process 
are  evacuated  by  an  incision  ;    and  it  is  usual  for  faecal  matter 

* 

at  once  to  escape  when  the  putrid  bowel  is  incised. 

If  there  be  no  immediate  escape  of  the  intestinal  contents, 
such  discharge  will  take  place  as  soon  as  the  swelling  of  the  parts 
has  subsided,  as  a  result  of  the  incision  of  the  gut. 

As  to  which  method  is  the  better,  the  resection  of  the  bowel 
or  the  leaving  of  the  dead  loop  in  situ,  the  decision  must  depend 
upon  the  precise  circumstances  of  the  case.  A  patient  with  so 
advanced  and  severe  a  form  of  strangulated  hernia  that  the  bowel 
has  become  gangrenous  will  hardly  be  in  a  condition  to  undergo 
a  tedious  and  elaborate  plastic  operation.  At  the  same  time, 
conservative  treatment  of  the  gangrenous  gut  is  very  rarely 
followed  by  recovery.  The  subject,  especially  with  regard  to  the 
safest  method  of  performing  enterectomy,  is  discussed  in  a  paper 
by  one  of  us  (J.  H.)  in  the  Clin.  Soc.  Trans,,  1900,  p.  71.  In  that 
paper  details  of  40  cases  were  given.  In  11  of  these  the  gut  was 
left  in  situ  or  an  artificial  anus  made.  Every  one  of  the  patients 
died.  In  14  cases  resection  was  carried  out  by  means  of 
Murphy's  button ;  only  one  patient  recovered.  In  15  cases 
circular  enterorraphy  after  resection  was  performed  ;  7  patients 
recovered.  It  is  thus  plain  that  in  dealing  with  gangrenous  gut, 
resection  with  careful  suturing  offers  the  best  chance,  and  that 
from  40  to  50  per  cent,  of  the  cases  may  recover.  It  is  impor- 
tant that  the  resection  should  be  carried  out  through  healthy 
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intestine — i.e.  wide  of  the  gangrenous  area,  and  it  is  better  to 
remove  too  much  than  too  little. 

c.  When  the  Intestine  is  Wounded. — The  bowel  may  be 
accidentally  wounded  when  too  rash  a  division  of  the  superficial 
parts  is  made,  when  adhesions  exist  between  the  gut  and  the 
sac,  when  the  altered  gut  is  mistaken  for  the  sac,  or  when  the 
loop  of  bowel  comes  into  accidental  contact  with  the  edge  of 
the  hernia  knife  as  it  is  being  passed  through  the  stricture. 

The  opening  made  should  in  each  case  be  closed  by  means 
of  Lembert's  suture,  the  loop  of  gut  should  be  returned  into  the 
abdomen,  and  if  the  wound  has  been  extensive,  it  wiU  be  as  well 
to  leave  the  sac  open,  and  to  introduce  a  drainage  tube,  in  case 
the  intestine  should  give  way  at  a  later  period. 

After-treatment. — The  importance  of  getting  the  stomach 
clear  of  foul  regurgitated  fluid  in  every  case  of  strangulation  has 
been  alluded  to.  In  bad  cases,  when  the  vomit  before  operation 
has  been  faeculent  in  odour  and  colour,  the  stomach  should  be 
washed  out  just  after  as  well  as  before  the  operation.  The 
repetition  of  this  injunction  is  worth  making  because  many  cases 
of  strangulated  hernia  have  been  lost  owing  to  a  sudden  gush  of 
fluid  from  the  stomach  getting  into  the  trachea  and  swamping 
the  lungs.  The  danger  of  this  accident  is  an  argument  in  favoiu" 
of  local  or  spinal  analgesia  in  preference  to  a  general  anaesthetic. 

But  in  any  case  of  operation  for  strangulation  of  intestine, 
whether  internal  or  external,  we  would  urge  that  gastric  lavage 
should  be  carried  out  at  its  close. 

The  usual  measures  are  taken  to  prevent  post-operative 
shock,  including  a  warm  saline  and  brandy  injection  per  rectum. 

Morphia  should  be  avoided ;  if  abdominal  pain  and  restless- 
ness are  present,  a  ten-grain  dose  of  aspirin  may  relieve  these 
symptoms.  It  is  well  to  rest  the  stomach  and  small  intestine 
for  two  or  three  days,  and  with  this  aim  feeding  is  carried  on  by 
the  rectum.  But  cases  vary  much — and  if  the  strangtilated  bowel 
was  of  good  colour,  if  the  vomiting  has  entirely  ceased,  and  there 
is  no  distension,  the  patient  may  commence  liquid  food  in  very 
small  quantities  at  the  end  of  twenty-four  hours. 
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There  is  not  the  least  necessity  for  keeping  the  patient  in  one 
fixed  supine  position,  and  slight  change  from  time  to  time  will 
add  to  his  comfort.  * 

Retention  of  urine  is  not  uncommon,  requiring  the  use  of  a 
rubber  catheter.  There  is  a  well-founded  belief  that  in  these 
cases  as  soon  as  the  bowels  have  acted  naturally  all  will  go 
well.  It  is  best  not  to  give  aperients,  but  if  by  the  third  or 
fourth  day  there  has  been  no  motion  a  castor  oil  or  turpentine 
enema  will  probably  succeed. 

The  worst  complication  is  paralysis  of  intestine,  due  to  peri- 
tonitis or  to  gangrene  of  the  gut.  This  is  to  be  feared  if  vomiting 
recurs  after  an  interval,  and  the  abdomen  begins  to  distend, 
the  pulse  being  abnormal  (too  quick  or  too  hard).  Turpentine 
enemata,  hypodermic  injections  of  strychnia  and  eserine  (in  4- 
minim  doses  of  the  liquor  of  each)  are  worth  trying.  Aperients 
given  by  the  mouth  in  such  conditions  are  as  a  rule  at  once  re- 
turned, and  would  be  dangerous  if  they  were  not.  In  desperate 
cases  the  question  of  opening  the  abdomen  and  establishing  a 
faecal  fistula  may  arise,  but  the  chance  of  recovery  after  such  a 
course  is  unfortunately  very  small. 

It  should  not  be  forgotten  that  the  contents  of  the  sac  of  a 
strangulated  hernia  are  always  septic.  In  fact  the  fluid  is  usually 
a  simple  culture  of  the  Bacillus  coli  communis.  Hence  whatever 
pains  have  been  taken  to  render  it  aseptic  during  the  operation, 
the  tissues  around  may  have  become  infected  and  primary 
healing  may  not  occur.  Sometimes  it  is  only  after  a  week  or  a 
fortnight  that  a  rise  in  temperature  and  the  patient's  discomfort, 
etc.,  point  to  trouble.  Whenever  such  symptoms  occur  the  wound 
should  be  dressed  without  delay,  and  if  necessary  a  stitch  should 
be  removed,  and  a  probe  or  director  gently  passed  into  the  woimd. 
The  suppuration  is  usually  deep,  and  if  exit  for  the  pus  is  promptly 
afforded  no  harm  will  result.  Of  course  a  drainage  tube  should 
be  kept  in  for  a  few  days. 

Proportion  of  Recoveries  after  Operation  for  Strangfulation. 
— ^This  depends  almost  entirely  upon  the  severity  of  the  strangu- 
lation and  the  length  of  time  it  has  been  allowed  to  exist.     In 
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cases  where  even  the  suspicion  of  strangulation  exists  the  surgeon 
should  lose  not  a  moment  in  resorting  to  operation.  The  record 
of  ten  years'  operations  for  strangulated  inguinal  hernia  by  one 
of  us  (Hutchinson,  Clin,  Soc.  Trans,,  1900,  p.  77)  gave  83  per  cent, 
of  recoveries.  Or  taking  a  total  of  551  cases  operated  on  at 
four  large  hospitals  by  various  surgeons,  the  number  of  recoveries 
was  437,  that  is  79  per  cent.  Hence  we  may  safely  put  the  mor- 
tality at  about  20  per  cent.,  but  the  operation  in  itself  is  practically 
free  from  risk,  if  performed  with  due  care. 

II. — THE  RADICAL  CURE  OF  FEMORAL  HERNIA 

The  Incision. — The  exact  direction  of  this  is  not  of  much 
importance,  owing  to  the  ease  with  which  the  skin  in  this  region 
can  be  retracted.  The  centre  of  the  wound  should  be  placed 
over  the  upper  part  of  the  saphenous  opening,  half  an  inch  below 
Poupart's  ligament.  Many  surgeons  make  the  incision  vertical, 
extending  a  short  distance  above  Poupart's  ligament.  Kocher 
places  his  incision  along  the  inner  third  of  this  ligament.  A 
curved  incision  with  its  convexity  inwards  and  downwards 
seems  to  us  the  best,  as  the  wound  will  then  be  placed  as  far 
from  the  genitals  as  possible,  and  will  thus  be  well  covered  by 
the  dressings  {see  Fig.  104). 

The  incision  then  begins  over  the  external  ring,  nearly  an 
inch  above  Poupart's  ligament,  and  with  a  slight  curve  passes 
downwards  and  outwards  over  the  saphenous  opening  for  two 
or  three  inches.  There  is  no  layer  of  tissue  with  well-marked 
features,  like  the  external  oblique  or  the  cremasteric  layer  in 
inguinal  hernia,  which  the  operator  looks  for.  As  soon  as  the 
superficial  fascia  is  divided  the  sac  is  practically  exposed.  One 
or  two  adherent  lymphatic  glands  may  be  found  and  may  be  later 
removed  with  the  sac. 

Isolation  of  and  Opening*  the  Sac. — ^The  sac  should  be  well 
isolated  by  a  sweep  of  the  finger  before  it  is  opened.  Poupart's 
ligament  and  the  superior  comu  of  the  deep  fascia  are  thus 
defined.  The  neck  of  the  sac  as  a  rule  narrows  remarkably  as 
it  passes  beneath  the  comu  into  the  femoral  ring.    It  is  usually 
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advisable  to  open  the  sac,  unless  the  operator  is  quite  certain 
by  feeling  the  neck  that  it  is  empty.  Should  omentum  be  present 
it  is  dealt  with  in  precisely  the  same  manner  as  in  operating  for 
other  forms  of  hemia  (page  340). 

In  elderly  subjects  care  must  be  taken  of  any  projecting  lump 
on  the  inner  side  of  the  neck  which  might  prove  to  be  a  small  pouch 


TEKZI. 

The  curved  line  indicales  the  incision,  ihe  x  marliinf;  the  ailualion  aS  the  femoral  ring. 

of  bladder.  If  this  is  suspected  it  should  on  no  account  be  incised, 
but  should  be  pushed  within  the  abdomen  and  the  neck  of  the  sac 
secured  below  it.  We  have  met  with  the  bladder  in  several  cases  of 
radical  cure,  chiefly  femoral.  In  one  case  one  of  us  (J.  H,}  met  with 
an  inflamed  diverticulum  of  the  bladder  in  a  femoral  hernia,  which 
was  entirely  destitute  of  peritoneal  covering.  The  patient  was  an 
elderly  woman. 
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with  both  ends  sharply  pointed,  is  passed  through  Poupart's 
ligament,  as  shown  in  Fig.  105.  As  before,  care  must  be  taken 
not  to  injure  the  femoral  vein.  The  staple  is  hammered  down  into 
the  pubic  bone.  It  is  difficult  to  drive  the  staple  evenly  into 
the  bone,  and  to  facilitate  the  process  a  special  instrument  has 
been  devised  by  Professor  Chiene, 

The  staple  is  intended  to  remain  in  permanently,  fixing 
down  Poupart's  ligament  close  to  the  bone.  It  is  obvious  that 
it  is  easy  to  make  the  ligament  press  too  much  on  the  femoral 
vein,  so  causing  thrombosis.  Br.  Crawford  Renton  and  others 
speak  favourably  of  Roux's  staple,  which  has  been  used  some 


be   hammered   down   further  to  close  the  ring. 

hundreds  of  times  by  its  originator.  In  how  many  cases  it  will 
work  loose  after  a  few  years,  possibly  causing  serious  trouble 
within  the  femoral  vein,  only  further  experience  can  show.  To 
use  a  steel  staple  in  the  average  case  of  femoral  hernia  is 
unnecessary  and  inadvisable. 

3.  Mr.  W.  H.  Battle's  Method. — A  full  account  of  this  is  given 
in  the  Medical  Society's  Transactions  for  1906,  p.  343,  From 
this  the  following  extract,  with  Fig.  106,  will  make  it  clear.  Silk 
is  used  for  the  deep  sutures,  and  the  essential  point  is  the  draw- 
ing down  of  a  flap  from  the  inner  pillar  of  the  inguinal  ring  and 
its  suture  to  the  pectineal  fascia. 
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"  A  vertical  incision  is  made  over  the  sac  and  portion  of  abdominal 
wall  adjoining  it,  directly  over  the  line  of  the  femoral  canal.  The 
sac  is  exposed,  isolated,  opened,  and  its  contents,  if  any,  reduced, 
adherent  or  diseased  omentum  being  ligatured  and  any  excess  re- 
moved. After  the  sac  has  been  emptied  the  neck  is  freed  from  the 
canal  and  ligatured  with  silk  as  high  as  possible.  The  body  of  the 
sac  is  then  cut  away,  and  the  ligature  kept  long  for  a  time.  The 
upper  part  of  the  incision  has  exposed  the  aponeurosis  of  the  external 
oblique,  and  by  the  use  of  a  retractor  the  external  abdominal  ring 


:'s  METHOD.      {After  his  draviingi.) 

K.  The  external  inguinal  aperiure  ;   A,  Saphenous 

tisiuii  Hnu  Liiicc  suiuivM  iiiKncu  iiiio  it.  By  means  of  these  the  flap  is  drawn  down 
behind  I'oupail's  ligament  and  attached  to  llir  pectineal  fascia.  The  third  (right-hand 
figurel  shows  three  olher  sutures  which  relieve  tension  on  the  flap.  The  figures  are 
purely  diagrammatic 

can  be  easily  defined.  Fatty  tissue  is  cleared  away  from  the  surface 
of  the  aponeurosis  and  an  incision  is  made  outwards  and  upwards 
from  the  middle  of  the  external  ring,  through  the  covering  of  the 
inguinal  canal  to  a  varying  extent,  according  to  the  size  of  the  patient, 
for  about  i\  inches.  By  this  means  two  flaps  are  formed,  an  inner 
and  an  outer,  and  the  object  of  the  operation  is  to  slide  the  inner 
behind  the  outer  one  and  secure  it  over  the  opening  of  the  femoral 
canal.  The  external  pillar  of  the  ring  is  now  separated,  with  the 
portion  of  aponeurosis  attached  to  it,  from  the  contents  of  the  inguinal 
canal,  in  such  a  manner  that  the  part  of  Poupart's  ligament  which 
crosses  the  canal  is  well  exposed  to  the  view  of  the  operator.  If  the 
part  of  the  transversalis  fascia  above  Poupart's  ligament  is  thin,  a 
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pair  of  artery  forceps  is  passed  through  it  from  the  femoral  canal 
and  opened,  immediately  above  the  hgament.  If  the  fascia  is  better 
developed  an  incision  is  made  close  to  and  parallel  with  the  ligament. 
Through  the  opening  thus  made  the  neck  of  the  sac  is  drawn 
and  the  ligature  cut  off.  There  is  thus  no  doubt  that  the  canal  is 
quite  free  of  sac,  the  neck  of  which  is  now  quite  intra-abdominal. 
A  silk  suture  is  passed  on  a  curved  needle  through  the  pectineal  fascia 
and  onwards  through  the  femoral  canal  into  the  inguinal  canal  by 
way  of  the  opening  just  made  in  the  transversalis  fascia.  It  is  now 
passed  through  the  edge  of  the  inner  flap  of  aponeurosis  at  the  place 
which  corresponds  to  the  centre  of  the  upper  flap,  and  back  again 
through  the  femoral  canal.  A  second  suture  of  the  same  material 
is  passed  to  the  inner  side  of  the  first  from  above  through  Gimbemat's 
ligament  and  the  inner  flap  of  the  aponeurosis.  A  third  is  also  placed 
to  the  outer  side  about  J  inch  from  the  central  one  and  unites  that 
part  of  the  flap  to  Poupart's  ligament.  The  outer  and  inner  of  these 
are  then  tied  and  afterwards  the  central  one.  The  aponeurosis  easily 
glides  into  its  new  position.  As  a  rule  only  one  suture  is  required  to 
attach  it  to  the  pectineal  fascia,  but  two  may  be  advisable  if  the 
opening  is  large.  By  this  means  a  shutter  of  great  strength  is 
placed  below  the  ligatured  neck  and  across  the  upper  end  of  the 
femoral  canal ;  it  is  moreover  composed  of  living  tissue,  in  no 
way  separated  from  its  normal  vascular  connections,  and  it  will 
not  atrophy. 

"  As  it  is  obvious  that  this  shutter,  forming  part  of  the  abdominal 
wall  as  it  does,  would  have  a  great  strain  thrown  on  its  new  attach- 
ments, should  vomiting  occur  after  the  anaesthetic,  or  the  patient  be 
troubled  by  a  cough,  provision  is  made  against  this  by  suturing  the  free 
margin  of  the  aponeurosis  which  is  continuous  with  Poupart's  ligament 
to  the  surface  of  the  external  oblique,  in  such  a  manner  that  the 
underneath  portion  (now  the  shutter)  which  closes  the  femoral  canal 
is  in  a  relaxed  condition.  By  this  simple  device  any  pull  on  the  parts 
is  transferred  directly  to  Poupart's  ligament.  The  external  wall  of 
the  inguinal  canal  is  thus  doubled  in  thickness  throughout  most  of 
its  extent,  and  the  external  ring  is  diminished  in  size.  Sometimes  a 
couple  of  sutures  are  placed  externally  between  the  pectineal  fascia 
and  Poupart's  ligament,  thus  more  strongly  closing  the  femoral  canal. 
Skin  sutures  are  put  in  as  usual,  according  to  the  fancy  of  the  surgeon, 
and  no  drainage  is  required. 
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*'  Including  cases  mentioned  in  a  paper  published  in  the  Lancet, 
of  February,  1901,  on  this  method  of  radical  cure  of  femoral  hernia, 
I  have  performed  this  method  of  operation  65  times." 

Mr.  R.  H.  Parry,  of  Glasgow,  described  at  the  meeting  of 
the  British  Medical  Association  in  1901  {see  Brit.  Med.  Journ., 
October,  1901)  a  method  which  resembles  that  last  described, 
except  that  the  conjoined  tendon  instead  of  the  internal  pillar 
is  sutured  down  to  the  pectineal  fascia.  The  external  inguinal 
ring  is  opened  up  for  the  exposure  of  the  conjoined  muscles, 
which  are  drawn  down  by  loops  of  silk  suture  to  the  pectineal 
fascia,  of  course  behind  Poupart's  ligament. 

Both  Mr.  Parry  and  Mr.  Battle  claim  good  results  from  their 
respective  methods. 

Operation  for  Strangrulated  Femoral  Hernia.— This  opera- 
tion, as  regards  its  mortality  (25  per  cent.),  stands  midway 
between  that  of  inguinal  herniotomy  (15  to  20  per  cent.)  and  that 
for  umbilical  hernia  (40  to  45  per  cent.). 

Preparation  and  Position  of  the  Patient. — The  skin  over  the 
area  of  the  operation  must  be  thoroughly  cleansed  and  washed 
with  an  antiseptic  solution. 

When  the  region  of  the  groin  is  concerned,  the  hair  on  the 
whole  of  the  pubes  and  on  the  scrotum  or  Mons  Veneris  must  be 
shaved  away. 

It  is  well  that  the  bladder  should  be  emptied.  In  long- 
standing cases,  in  which  there  has  been  faecal  vomiting,  it  is 
very  desirable  that  the  stomach  should  be  emptied  and  washed 
out.  This  is  the  more  necessary  when  the  activity  of  the  natural 
reflexes  has  been  depressed  by  opium.  In  such  cases  the  stomach 
may  contain  pints  of  faeculent  fluid ;  and  with  this  poisonous 
compound  still  in  the  viscus,  the  patient  may  be  sent  back  to 
bed  after  the  operation. 

In  the  worst  class  of  case  the  foul  contents  of  the  stomach 
gush  forth  by  the  mouth  and  nose  as  soon  as  anaesthesia  is  estab- 
lished, and  death  often  follows  thereon.  The  washing-out  of 
the  stomach  may  be  accomplished  either  before  or  after  the 
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operation,  and  when  the  patient  is  wholly  or  partially  anaes- 
thetised. 

In  the  severest  cases  it  is  perhaps  safest  to  do  it  before  the 
herniotomy.  Considerable  relief  follows  this  measure,  and  the 
shock  is  often  distinctly  modified  by  flushing  the  stomach  with 
warm  or  hot  water. 

The  best  apparatus  to  employ  is  a  syphon  irrigator,  and  after 
the  organ  has  been  emptied  some  pints  of  water  at  a  temperature 
of  100°  F.  can  be  passed  through  the  stomach. 

The  patient's  limbs  and  chest  should  be  protected  by  blankets 
covered  with  mackintosh  sheets.  Every  care  must  be  taken  to 
avoid  exposure  to  cold,  and  it  may  even  be  well  to  have  a  few 
hot-water  bottles  in  contact  with  the  body  during  the  operation 
in  cases  attended  by  much  collapse. 

Exposure  and  Opening  of  the  Sac, — An  incision  is  made 
over  the  neck  of  the  sac,  and  as  a  rule  in  the  long  axis  of  the 
tumour.  The  fundus  of  the  sac  is  frequently  covered  thickly 
with  fat,  and  there  may  be  a  lymphatic  gland  on  its  convexity. 
In  some  cases  the  sac  is  thin  and  easily  recognised,  but  in  others 
the  operator  may  have  difficulty  in  defining  it  from  the  surrounding 
fat.  Blood-stained  fluid  is  often  present  in  the  sac,  or  deep 
purple  intestine  may  be  seen  through  it.  The  sac  should  be 
seized  with  fine-pointed  forceps  and  opened  with  due  care  at 
its  lower  extremity. 

Relief  of  the  Strangulation  if  Present, — The  opening  in  the 
sac  is  extended  upwards  towards  the  femoral  ring,  but  not  quite 
up  to  it ;  this  latter  precaution  is  to  allow  room  for  subsequent 
ligature  of  the  neck.  The  two  edges  of  the  wound  in  the  sac  are 
seized  with  Wells'  forceps  and  steadied  by  an  assistant.  The 
operator  explores  the  interior  with  his  finger.  A  common  con- 
dition is  for  a  small  knuckle  of  intestine  to  be  strangulated,  whilst 
at  the  same  time  it  is  hidden  by  omentum.  The  latter  should 
then  be  displaced  outwards.  The  seat  of  strangulation  is  invari- 
ably at  the  femoral  ring,  and  caused  by  Gimbemat's  ligament 
and  the  deep  curved  arch  of  fascia.  The  operator  seeks  this 
point  at  the  inner  side  of  the  neck  of  the  sac,  and  insinuates  the 
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tip  of  his  little  or  index  finger  between  the  intestine  and  Gim- 
bemat's  ligament.  If  the  ring  is  too  tight  to  allow  of  this  a 
hernia  director  is  used  instead  of  the  finger.  The  assistant 
meanwhile  is  holding  out  of  the  way  any  omentum  that  may 
be  present.  On  the  grooved  director  or  the  palmar  aspect  of 
the  finger  the  hemiotome  (Fig.  107)  is  slid  against  Gimbemat's 
ligament.  As  this  is  done  care  should  be  taken  lest  the  intestine 
overlap  finger  or  director  and  be  wounded. 

The  sharp  edge  of  the  ligament  is  only  too  easily  felt ;  it  should 
be  nicked  with  the  knife  at  two  points,  no  deep  cut  being  made 
for  fear  of  an  abnormal  artery.  The  advance  of  finger  and 
hemiotome  is  simultaneous.     If  the  director  (which  is,  of  course, 


FIG.  107. — COOPER  S  HERNIA   KNIFE. 

neither  so  safe  nor  so  accurate  as  the  operator's  finger)  has  been 
employed,  the  latter  should  be  inserted  after  the  first  cut  has 
been  made  to  stretch  the  ring.  Before  returning  the  intestine 
within  the  abdomen  it  should  be  examined  as  to  its  viability, 
especially  that  part  which  has  been  in  direct  contact  with  Gim- 
bemat's  hgament.  With  regard  to  the  condition  of  the  gut,  so 
long  as  it  is  resiUent  or  elastic,  and  has  not  actually  perforated, 
the  surgeon  should  give  it  the  benefit  of  the  doubt,  and  return  it 
"  to  join  its  fellows."  A  small  line  of  ulceration  or  threatening 
perforation  may  be  folded  in  and  protected  by  Lembert's  sutures. 
If  definite  gangrene  of  a  loop  of  intestine  be  present  the  ideal 
treatment  is  primary  resection  with  end-to-end  union,  though  the 
patient's  condition,  age,  etc.,  may  not  allow  of  it. 

For  consideration  of  this  question  and  for  the  details  as  to 
dealing  with  other  contents  of  the  sac,  see  pages  357  and 
361. 

After  the  sac  has  been  dealt  with  by  high  ligature  and  excision 
the  radical  cure  is  completed  by  Method  i  {see  page  367).  In 
exceptional  cases  where  it  is  not  deemed  safe  to  close  the  femoral 
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ring,  on  account  of  the  condition  of  the  intestine,  a  drainage 
tube  is  inserted  for  a  time.  A  radical  cure  may  perhaps 
be  done  later  if  the  patient  wishes  it.  One  rare  complica- 
tion of  the  operation  for  strangulated  femoral  hernia  remains 
to  be  noticed,  that  of  serious  hcemorrhage  at  the  femoral 
ring. 

The  operator  may  be  reminded  that  the  femoral  vein  lies  to  the 
outer  side  of  the  femoral  ring,  that  the  spermatic  cord  (in  the  male) 
lies  just  above  its  anterior  border,  and  that  the  epigastric  artery 
skirts  its  upper  and  outer  part.  The  little  pubic  branch  of  this 
artery  passes  roimd  the  ring  to  ramify  over  Gimbemat's  ligament. 
In  one  case  out  of  three  and  a  half  the  obturator  artery  arises 
from  the  epigastric.  Out  of  loi  cases  where  the  vessel  so  arose, 
it  reached  its  destination  in  fifty-four  instances  by  passing  along 
the  outer  side  of  the  crural  ring,  a  position  quite  free  from  danger 
in  herniotomy.  In  thirty-seven  cases  it  passed  backwards 
across  the  ring,  and  in  ten  instances  aroimd  its  inner  border 
(Quain).  The  chance  of  meeting  with  this  abnormal  ob- 
turator artery  in  the  dangerous  position  to  the  inner  side 
of  the  neck  of  the  sac  is  only  about  one  in  forty.  Even  then 
the  risk  of  wounding  it  with  the  hemiotome  is  slight  if  the 
following  precaution  be  observed :  Gimbemat's  ligament  should 
be  notched  slightly  at  two  points  rather  than  cut  deeply  in  one  ; 
the  finger  is  then  insinuated  beyond  the  ligament  so  as  to  ascer- 
tain whether  the  abnormal  artery  is  present  or  not.  In  spite  of 
the  rarity  of  its  abnormal  course,  this  artery  has  been  wounded 
in  several  cases  diuring  herniotomy,  some  of  them  fatal.  The 
accident  may  not  be  noticed  at  first  owing  to  the  haemorrhage 
occurring  within  the  abdomen. 

The  bleeding  may  best  be  dealt  with  by  enlarging  the  wound 
and  ligaturing  the  bleeding  point,  or  by  making  a  special  incision 
parallel  to  Poupart's  ligament  and  exposing  the  vessel  through  it. 
The  haemorrhage  has  also  been  checked  by  the  application  of 
pressure,  and  in  a  less  satisfactory  manner  by  means  of  acu- 
pressure. 

The  subject  of  the  wound  of  this  artery  has  been  fully  dealt 
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with  by  Mr.  Barker  in  a  paper  in  the  Transactions  of  the  Clinical 
Society  (vol.  xi.,  page  180). 

III. — RADICAL     CURE     OF    UMBILICAL     HERNIA 
It  is  convenient  to  consider  three  forms  of  umbilical  hernia, 
according  to  the  age  at  which  they  are  met  with, 

I.  Congenital  Um- 
bilical Hernia  or  Exom- 
phalos. — In  this  form 
the  hernia  is  present 
at  birth  ;  it  is  usually  of 
large  size,  as  it  depends 
upon  a  defect  in  union 
of  the  anterior  ab- 
dominal parietes.  The 
hernia,  which  commonly 
contains  the  caecum  and 
part  of  the  large  intes- 
tine as  well  as  many 
coils  of  small  intestine, 
is  illustrated  in  Fig. 
108.  In  most  cases  a 
true  sac  to  the  hernia 
hardly  exists,  there  is 
merely  a  transparent 
membrane  which  ad- 
heres to  and  slightly 
conceals  the  coils  of 
gut.  The  umbilical 
vein  produces  a  thick- 
ening in  the  upper  part 
of  this  membrane  or 
sac,  and  requires  to  be 
carefully  dealt  with 
during    the    operation. 


The  umbilical  cord  if 


The    latter    should    be    attempted    in 


every    case    as    soon    as    possible,    since    the    infant    cannot 
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survive  unless  the  protruding  contents  are  returned  within 
the  abdomen.  It  is  surprising  how  easy  it  is  to  effect 
reduction  and  to  close  the  aperture  in  the  abdominal  wall, 
neither  a  general  nor  a  local  anaesthetic  being  required.  At 
the  most  a  whiff  or  two  of  chloroform  will  keep  the  infant 
quiet.  The  false  sac  is  of  course  entirely  removed,  the  umbilical 
vein  is  ligatured  flush  with  the  abdominal  wall,  the  intestines 
are  gently  cleansed  and  returned,  the  opening  being  rapidly 
sutured  with  silkworm  gut.  Success  will  depend  on  the  operation 
being  carried  out  at  the  earliest  possible  moment,  i.e.  within  a 
few  hours  of  birth,  and  on  rapidity  in  operating.  It  is  remarkable 
how  well  an  extensive  operation  of  this  kind  is  tolerated;  of 
three  extreme  cases  of  exomphalos  operated  on  by  one  of  us 
(J.  H.)  two  were  completely  successful.  Mr.  A.  E.  Kennedy, 
of  Plaistow,  in  one  case  of  exomphalos  found  the  lower  part  of 
the  ileum  congenitally  imperforate.  He  excised  this  portion, 
joining  the  ileum  to  the  caecum  by  sutiu'es,  and  returned  the 
whole  protrusion.    The  infant  made  an  excellent  recovery. 

Of  course,  if  operation  has  to  be  undertaken  when  the  pro- 
truding coik  of  intestine  have  already  become  inflamed,  recovery 
is  almost  hopeless. 

2.  The  Infantile  Form  of  Umbilical  Hernia. — This,  the  common 
hernia  in  infants,  appears  some  time  after  the  separation  of  the 
umbilical  cord,  and  is  due  to  a  yielding  of  the  umbilical  cicatrix. 
The  rupture  is  generally  small  and  simple.  It  exhibits  a  decided 
tendency  towards  spontaneous  cure,  is  very  efficiently  treated 
by  means  of  strapping  so  applied  as  to  approximate  the  margins 
of  the  opening  in  the  abdomen,  and  appears  to  have  demanded 
operative  interference  of  any  kind  very  seldom  indeed. 

Instead  of  strapping,  a  form  of  abdominal  belt,  made  largely 
of  indiarubber  with  a  small  air-pad  opposite  the  umbilicus, 
will  be  found  effective  in  cases  of  some  standing.  Now  and  then 
an  operation  for  radical  ciure  is  required ;  it  will  be  of  the  simplest 
natiure.  The  intestine,  if  present  in  the  sac,  is  returned,  the 
peritoneal  orifice  is  sewn  up  by  a  continuous  catgut  suture, 
and  in  front  of   this  the   edges   of   the    aponeurosis   are  sewn 
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closely    together  with  kangaroo  tendon   (or   if   preferred  with 
fine  silk). 

3.  The  Hernia  of  AduUs. — ^This  rupture  may  be  quite  small, 
and  may  contain  but  a  single  knuckle  of  bowel.  When  it  be- 
comes strangulated,  the  s)miptoms  are  apt  to  be  acute,  and  to 
call  for  immediate  treatment.  The  strangulation  will  usually 
be  found  to  be  at  the  lower  part  of  the  neck  of  the  sac,  i.e.  to 
be  brought  about  by  the  lower  margin  of  the  rigid  hernial  orifice. 

In  such  case  it  may  suffice  to  displace  the  hernia  upwards, 
to  make  a  vertical  incision  over  the  lower  part  of  the  tumour, 
to  expose  the  sac,  to  open  it  or  not  as  occasion  suggests,  and 
to  divide  the  stricture  by  cutting  from  above  (i.e.  from  the  hernia) 
directly  downwards.  These  ruptures  are,  however,  exceptional, 
and  the  great  majority  of  the  umbilical  hemiae  that  come  under 
the  surgeon's  notice  belong  to  the  next  category. 

The  hernia  is  large,  and  possibly  of  enormous  size ;  the 
patients  are  most  frequently  women  past  middle  Ufe.  They  are 
usually  corpulent,  and  often  excessively  so ;  their  tissues  are 
flabby ;  their  muscular  development  is  feeble ;  their  digestive 
organs  are  deranged  ;  and  they  are  not  unfrequently  the  subjects 
of  embarrassed  breathing.  They  make  bad  subjects  for  opera- 
tion, and  the  unwieldy  character  of  the  huge  and  pendulous 
abdomen,  which  is  shaken  terribly  by  every  cough,  adds  a  difficulty 
to  the  after-treatment.  The  contents  of  these  hemiae  are  usually 
in  whole  or  in  part  irreducible.  They  generally  contain  omentum 
as  well  as  bowel,  and  often  present  a  loop  of  the  transverse  colon. 
Adhesions  of  an  extensive  and  complex  character  may  be  antici- 
pated, and  the  symptoms  of  strangulation  are  generally  of  a  sub- 
acute character.  The  symptoms,  indeed,  are  more  allied  to  those 
that  are  associated  with  the  so-called  incarcerated  or  obstructed 
hemiae  than  to  those  of  distinct  strangulation.  The  coverings 
of  the  hernia  are  usually  thinned,  unhealthy,  and  discoloured ; 
the  mass  is  pendulous,  and  its  general  outline  is  lobulated. 

If  these  hemiae  are  dealt  with  by  operation,  it  is  most  desirable, 
whenever  possible,  that  the  "  radical  cure  "  should  be  carried 
out.    To  reduce  the  bowel,  and  leave  the  enormous  sac  behind. 


378  ABDOMINAL  OPERATIONS  [part  ii 

is  to  place  an  obstacle  in  the  way  of  safe  healing,  and  to  perpetuate 
the  trouble. 

Our  results  in  dealing  with  these  hemiae — ^which  are  not  un- 
common among  the  Jewish  patients  who  apply  at  the  London 
Hospital — ^have  been  infinitely  better  since  we  have  in  every 
instance  not  only  reduced  the  protrusion  but  carried  out  the 
operation  for  radical  cure  which  is  here  described. 

The  Operation. — In  addition  to  the  instnunents  already 
enumerated,  the  sm"geon  should  be  provided  with  ivory  spatulae, 
curved  needles  in  handles,  and  large  curved  Hagedom's  needles. 

The  patient  is  prepared  as  for  an  abdominal  section  (page  93), 
and  the  general  disposition  of  those  concerned  in  the  operation 
should  be  the  same  as  is  observed  in  that  procedure  (page  97). 
The  surgeon  will  always  stand  to  the  patient's  right. 

The  parts  must  be  well  cleansed,  and,  among  the  poorer  class 
of  patients,  the  need  for  such  a  preliminary  is  often  unpleasantly 
evident. 

After  the  whole  hernial  region  has  been  well  rubbed  with 
soap  and  water,  the  skin  should  be  repeatedly  cleansed  with  an 
alcohoUc  solution  of  carbolic  acid  (i  in  20),  or  a  similar  solution 
of  biniodide  of  mercury  (i  in  500). 

Nearly  the  whole  of  the  skin  involved  in  the  protrusion  is 
now  marked  off  by  means  of  an  elliptical  incision,  the  long  axis 
of  which  will  correspond  to  the  median  line.  The  incision  wiD 
extend,  indeed,  on  to  the  median  line  above  and  below  the  swell- 
ing ;  and  as  it  crosses  the  tumour  it  will  traverse  its  wall  on 
either  side,  but  a  Uttle  way  from  its  base.  The  incision  is  such 
as  would  be  made  to  remove  a  pendulous  tumour  of  hke  dimen- 
sions situated  in  the  midst  of  comparatively  lax  tissues. 

The  first  incision  is  only  skin  deep,  and  the  hernia  must  be 
moved  from  one  side  to  the  other  with  the  left  hand  as  occasion 
requires. 

The  surgeon  now  deepens  the  wound  upon  one  side  of  the 
base  of  the  mass,  and,  by  cutting  through  the  subcutaneous 
tissue,  aims  at  exposing  the  aponeurosis  of  the  abdomen  a  httle 
way  beyond,  i.e,  to  one  side  of  the  neck  of  the  rupture.    To 
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effect  this,  such  skin  as  covers  the  base  of  the  protrusion  is  turned 
back.  When  once  the  aponeurosis  is  reached,  it  is  followed  all 
round  the  stalk  of  the  tumour  by  deepening  the  incision.  When 
this  has  been  done,  the  hernia,  covered  with  perfectly  undisturbed 
skin,  will  be  entirely  isolated  from  all  the  tissues  outside  the 
abdomen,  and  will  be  attached  only  by  its  neck.  The  neck 
must  be  well  cleared,  and  the  aponeurosis  which  bounds  it,  and 
which,  therefore,  forms  the  margin  of  the  hernial  orifice,  must 
be  laid  quite  bare. 

The  sac  may  now  be  opened  at  any  convenient  spot  where 
it  can  be  proved  to  be  free  from  adhesion  to  its  contents.  The 
contents  are  exposed,  and  are  dealt  with  in  the  manner  already 
described.  Adhesions  are  divided,  the  bowel  is  freed,  and,  if  in 
sound  condition,  is  reduced  into  the  abdomen.  Before  this  can 
be  done,  the  hernial  orifice  will  need  to  be  divided ;  and  this  can 
be  effected  by  enlarging  the  opening  above  and  below  the  neck 
of  the  sac  in  the  median  line  with  a  probe-pointed  bistoury. 
This  division  may  be  extraperitoneal.  After  the  gut  has  been 
replaced,  the  omentum  is  excised,  or  is  dealt  with  in  a  manner 
suited  to  its  condition  (page  340). 

The  omentum  is  best  ligatured  and  cut  through  where  it 
emerges  from  the  abdomen,  without  regard  to  its  adhesions  to 
the  sac.  By  this  method  considerable  time  is  saved  in  the  opera- 
tion. 

The  sac  is  at  last  emptied,  and  the  hole  leading  into  the 
abdomen  is  then  plugged  with  a  large  Turkey  sponge  secured 
in  a  holder,  or  with  a  square  gauze-pad. 

The  next  step  is  to  excise  the  whole  of  the  sac  and  its  cover- 
ings, including  the  elliptical  portion  of  the  skin,  down  to  the 
level  of  the  aponeurosis.  This  may  be  effected  with  the  scalpel 
at  one  sweep. 

The  margins  of  the  ring  are  now  freshened,  as  in  plastic 
operations  involving  the  skin,  and  the  opening  in  the  aponeu- 
rotic part  of  the  abdominal  parietes  is  closed  by  sutures.  These 
buried  sutures  should  be  of  silk  or  of  strong  kangaroo  tendon. 
They  may  be  introduced  on  a  curved  needle  in  a  needle-holder. 
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Before  they  axe  inserted,  the  sponge  should  be  removed,  and 
replaced  by  the  end  of  an  ivory  spatula,  which  will  serve  to 
protect  the  intestines  from  injury.  As  many  sutures  as  possible 
should  be  introduced  before  any  are  tied.  They  must  be  closely 
placed — four  to  six  to  the  inch — ^and  must  include  the  whole 
thickness  of  the  aponeurosis  and  the  peritoneum. 

In  bringing  together  the  thick  edges  of  fat  and  skin  care  should 
be  taken  not  to  leave  any  "  dead  spaces  "  in  which  blood  may 
collect.  The  sutures  of  silkworm  gut  must  traverse  the  whole 
thickness  of  tissue  from  skin  down  to  aponeurosis.  Drainage 
may  be  imnecessary,  but  it  is  a  wise  precaution  to  leave  a  tube 
in  the  lower  end  of  the  wound  for  a  few  days.  A  dressing  of 
sterilised  gauze  firmly  apphed  by  a  binder  and  a  few  turns  of  broad 
elastic  bandage  completes  the  operation. 

In  the  after-treatment  it  is  important  to  help  the  patient's 
cardiac  and  respiratory  functions  by  appropriate  drugs  (strychnia, 
digitahs,  etc.),  and  by  keeping  her  well  propped  up  in  bed.  In 
fact  a  very  stout  patient  must  be  kept  in  the  sitting  posture  for 
the  next  few  days  after  operation. 

The  mortality  of  strangulated  umbilical  hernia  is  much  higher 
than  that  of  similar  operations  for  inguinal  and  femoral  hernia. 
It  is  in  fact  not  far  short  of  50  per  cent.  H5rpostatic  pneumonia 
and  sudden  cardiac  failure  are  two  frequent  causes  of  death  after 
the  operation,  and  it  is  probable  that  the  anaesthetic  may  be  a  con- 
tributory cause.  If  a  general  anaesthetic  is  given  the  amount  should 
be  as  small  as  possible,  chloroform  or  A.C.E.  being  the  most  suitable. 
In  some  cases  the  risk  of  the  general  anaesthetic  cannot  be  run, 
and  then  a  weak  solution  of  /3-eucaine  should  be  injected 
around  the  neck  of  the  sac.  Intraspinal  injections  of  stovaine 
or  tropococaine  might  be  tried.  Of  course  the  condition  of  the 
strangulated  contents  of  the  sac  may  be  the  cause  of  a  fatal  ending. 
Omentum  which  is  deeply  congested  can  readily  be  dealt  with  by 
drawing  it  out  until  a  healthy  pedicle  is  reached ;  this  is  divided 
after  a  series  of  catgut  or  fine  silk  ligatures  has  been  applied. 

It  is  not,  however,  the  omentum  but  the  intestine  which 
affords  the  great  danger.    The  transverse  colon  is  often  present, 
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and  if  strangulated,  even  for  a  few  hours,  will  recover  badly,  and 
is  peculiarly  prone  to  become  gangrenous.  When  the  latter  con- 
dition is  present  the  surgeon's  course  is  a  most  difficult  one. 
Primary  resection  with  end-to-end  union  is  theoretically  the  best, 
but  it  will  take  considerable  time.  The  establishment  of  an 
artificial  anus  by  means  of  Paul's  tube  is  in  these  cases  rarely 
followed  by  success.  Each  case  must  be  decided  on  separately^ 
no  general  rule  can  be  laid  down,  but  of  course  if  there  seems 
a  fair  probability  of  the  gut  recovering  it  should  be  returned 
within  the  abdomen. 

The  heavy  mortality  of  the  operation  for  strangulated  um- 
bilical hernia  points  strongly  to  the  advisability  of  performing 
a  radical  cure  in  every  case  before  there  is  any  question  of  strangu- 
lation. It  has,  however,  been  urged  that  the  operation  of  radical 
cure  is  not  satisfactory,  a  view  with  which  we  do  not  agree.  We 
would  urge  that  in  almost  every  case  of  umbilical  hernia  in  which 
a  belt-truss  is  not  satisfactory,  in  every  irreducible  case,  the  opera- 
tion should  be  performed.  Exception  may  be  made  of  (i)  a 
few  cases  in  which  the  hernia  is  of  enormous  size,  (2)  those 
in  which  bad  visceral  conditions,  e.g,  cardiac  or  pulmonary 
disease,  cirrhosis  of  the  liver  with  ascites  (this  is  not  an  absolute 
bar),  or  chronic  nephritis,  forbid  any  operation. 

Some  fiurther  points  require  to  be  noticed  with  regard  to  the 
radical  cure  of  umbilical  hernia.  The  structures  which  are 
available  for  closing  an  aperture  at  and  about  the  umbilicus 
consist  of  the  two  layers  of  the  rectus  sheath.  The  muscles  them- 
selves are  of  little  use,  being  usually  thin  and  flabby.  They 
aiford  no  secure  hold  for  any  sutures. 

Normally  the  two  layers  of  the  sheath  imite  in  a  firm  "  scar  " 
at  the  middle  line,  and  it  is  such  a  scar  which  the  operator  should 
aim  to  reproduce.  In  oiu:  opinion  the  best  medium  for  obtaining 
this  is  strong  kangaroo  tendon,  which  becomes  organised  into 
fibrous  tissue  and  will  persist  as  such  an  indefinite  time.  If  a 
single  row  is  trusted  to,  the  sutures  should  be  inserted  through 
both  layers  of  the  sheath  (where  they  unite)  as  closely  as  it  is 
possible  to  put  them.    Thus  as  many  as  twenty  tendon  sutures 
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may  be  applied  to  close  an  opening  two  or  three  inches  in  vertical 

diameter. 

To  relieve  the  tension  a  double  row  may  be  inserted  as  shown 

in  Fig.  no. 

The  deep  ones  are  mattress  sutures  which  draw  the  aponeurosis 

on  either  side  firmly  together.  The  second  row  are  closely 
applied  interrupted  sutures,  also  of 
tendon. 

Another  method  consists  in  the  use 
of  overlapping  flaps  of  aponeurosis, 
consisting  of  the  front  layer  of  the 
rectus  sheath.  It  will  be  understood 
from  Fig.  log.  According  to  Mayo 
{Joum.  A  mer.  Med.  A  ssociaiion, 
July  25th,  1903)  the  tension  at  the 
umbilical  region  is  greater  '  in  the 
transverse  than  the  vertical  direction. 
Hence  he  advocates  a  transverse 
elliptical  incision  through  the  skin. 
The  neck  of  the  sac  is  exposed  and 
cut  through,  and  the  contents  dealt 
with  in  the  manner  described  above. 
The  peritoneum  is  sewn  up  with 
catgut.      By    means   of   two   lateral 

sk.  Skin ;    F,  Subcuwneoui  fany  inclsions  an  upper  and  lower  flap  of 
shra'ih;^.  Periior^'^s^LSuiure  apoueuTosis  are  defined  and  separated 

fjy^iyt^  f»  ^nd'sK"^Sm"r«     *'"«™  ^^^   ^^    '^^  *^^   "■«*=*•■       ^^  ^^P 

(of  tendon  or  silk)  securing  the  jg  ^hen  drawn  uudcr   the   other    by 

iwo   l.iyers  of  .iponcurosis ;    s.4,  »       .       .^j 

suiure  of  catgut  closing  ihe  peri-  means  of  mattress  sutures,  and  a 
second  row  fixes  the  edge  of  the 
overlapping  one.  Mayo's  method  has  the  warm  support  of 
Moynihan  and  Jacobson,  and  it  seems  to  have  been  independ- 
ently devised  and  advocated  by  more  than  one  Continental 
surgeon. 

Of  course  overlapping  flaps  of  aponeurosis  may  be  used  in 
the  vertical  instead  of  the  transverse  direction.    The  argument 
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that  tension  is  much  less  in  the  vertical  direction  seems  to  us  to 
lack  proof,  especially  as  the  long  diameter  of  an  umbilical  opening 
is  usually  vertical. 

One  drawback  to  the  overlapping  method  is  obvious :  the 
more  the  flaps  are  made  to  overlap  the  greater  will  be  the  strain 
upon  the  sutures. 

An  entirely  different  method  consists  in  the  insertion  of  a 
mechanical  obstacle  to  the  escape  of  the  hernia.  The  apparatus 
employed  is  practically  of  two  varieties,  a  thin  perforated  metal 


Sk.  Skin  ;  R.  Rectus  ri»iM;le  ; 
Hilum  pa&sed  through  reel 
fally  layer. 

plate  or  a  silver  wire  filigree.  Of  the  metal  plates  the  best  is  that 
devised  by  Mr,  C.  A,  Ballance  ;  it  is  made  of  copper  coated  with 
platinum. 

The  plate  should  be  somewhat  larger  than  the  aperture  over 
which  it  is  placed,  and  it  should  be  secured  in  position  by  a  few 
deep  sutures  at  each  angle  of  the  plate.  The  opening  in  the 
peritoneum  should  first  be  sewn  up ;  in  the  case  of  an  umbilical 
hernia  these  sutures  would  include  the  posterior  layer  of  apon- 
eurosis with  the  peritoneum.  Over  the  plate  the  superficial 
tissues  are  sutured  as  closely  as  it  is  possible. 

The  use  of  silver  filigree  or  network  has  been  especially  advocated 
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by  W.  Bartlett,  Phelps,  and  W.  Meyer  in  America,  by  Witzel 
and  Gopel  on  the  Continent,  by  Douglas  Drew  and  L.  McGavin 
in  this  country. 

Mr.  McGavin  gives  a  full  and  admirable  account  of  the  method, 
based  on  thirteen  cases,  in  the  BriL  Med.  Journ.,  Nov.  i6th,  1907. 

The  chief  points  in  this  paper  may  be  summarised  thus : — 

1.  After  the  sac  has  been  excised  and  the  peritoneal 
orifice  prepared,  the  recti  muscles  are  separated  on  either 
side  from  their  posterior  sheath  for  some  little  distance  by 
the  surgeon's  hand. 

2.  The  posterior  layer  of  aponeurosis  and  the  peritoneum 
are  sewn  together  by  a  continuous  catgut  sutm^e  so  as  to 
shut  off  the  abdominal  cavity. 

3.  The  filigree,  which  has  of  course  been  previously 
sterilised,  is  placed  just  under  the  recti  muscles.  "  Nothing 
now  remains  but  to  draw  the  muscles  as  far  as  possible 
together  over  the  filigree,  stitch  the  fat  together  in  a  very 
thick  layer,  and  to  close  the  woimd." 

There  is  no  question  that  the  use  of  silver  filigree  has  given 
excellent  results,  and  it  seems  to  possess  marked  advantages  over 
metal  plates,  which  are  more  likely  to  shift  and  to  act  as  foreign 
bodies.  Mr.  McGavin  rightly  lays  stress  upon  the  extreme  im- 
portance of  obtaining  asepsis  during  the  whole  operation,  though 
even  the  occurrence  of  some  suppuration  may  not  interfere  with 
the  fihgree  being  retained. 

It  is  easy  for  any  surgeon  to  make  the  filigree  for  himself. 
All  that  is  required  is  silver  wire  of  No.  28  standard  gauge,  a 
wooden  board  and  some  nails  or  pins.  It  should  be  treated 
with  ether  to  remove  any  grease,  etc,  and  then  sterilised  by 
boiling  in  a  solution  of  sodium  carbonate  in  the  ordinary  way. 
It  can  be  preserved  in  alcohol. 

As  with  all  methods  of  radical  cure  of  hernia,  several  years 
must  elapse  before  the  perfect  success  of  the  filigree  implantation 
can  be  tested.  But  certainly  so  far  the  method  is  most  promising. 
At  the  same  time,  for  the  average  case  of  ventral  or  umbilical 
hernia  the  use  of  stout  kangaroo  tendon  sutures  will  enable  the 
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operator  to  avoid  the  insertion  of  any  such  apparatus,  which 
should  be  reserved  for  the  extreme  cases. 

IV. — RADICAL  CURE  OF  VENTRAL  HERNIA 

A  ventral  hernia  may  be  the  result  of  weakening  of  the  scar 
of  a  former  operation,  e.g.  ovariotomy  or  removal  of  the  vermiform 
appendix ;  more  commonly  it  is  the  relic  of  an  intra-abdominal 
abscess.  Sometimes  in  women  who  have  borne  many  children 
the  two  recti  muscles  of  the  abdomen  become  widely  separated, 
and  the  intestines  tend  to  bulge  forward  between  them.  This 
special  form  of  ventral  hernia  is  rarely  if  ever  suitable  for  operation, 
and  the  use  of  an  abdominal  belt  will  suffice  for  it. 

In  the  case  of  a  more  defined  and  localised  ventral  hernia, 
at  whatever  point  of  the  abdominal  wall  it  is  situated,  an  opera- 
tion for  radical  cure  should  usually  be  performed.  It  is  true 
that  a  belt  with  air-pad  will  usually  prevent  the  hernia  from 
giving  much  trouble,  but  it  will  never  cure  it. 

Moreover,  should  strangulation  occur  in  these  ventral  herniie, 
the  mortaUty  is  higher  than  in  any  other  form. 

The  Operation. — ^The  principles  that  control  the  operation 
are  three :  (i)  to  excise  the  weakened  and  stretched  scar  tissue 
in  skin,  fasciae,  muscles  and  peritoneum,  so  as  to  have  fresh 
and  normal  tissues  to  bring  together ;  (2)  to  separate  or  excise 
adherent  omentum  and  to  return  any  other  contents  of  the 
sac  within  the  abdomen  ;  and  (3)  to  suture  closely  and  firmly 
each  layer  separately. 

Thus  if  the  ventral  hernia  be  situated  in  the  iliac  fossa  the 
surgeon  by  his  first  incision  will  enclose  the  whole  scar  by  two 
curved  incisions.  The  sac  is  then  opened  with  care  and  detached 
aU  roimd  ;  as  a  rule,  it  is  extremely  thin  and  adheres  immediately 
to  the  scar.  Adherent  omentum  should  be  hgatured  with  catgut 
and  cut  off;  intestine,  if  adherent,  is  carefully  separated  and 
returned.  The  sac,  being  now  emptied,  should  be  dissected  away 
from  the  edges  of  the  gap  in  the  muscles,  flush  with  the  general 
peritoneal  lining. 

As  a  rule,  it  is  both  difficult  and  tedious  to  make  out  the  three 
z 
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muscular  layers  separately,  but  the  external  oblique  aponeurosis 
should  at  any  rate  be  carefully  detached  from  the  two  muscles 
beneath  it ;  in  these  cases  the  transversalis  and  internal  oblique 
are  so  closely  blended  that  it  may  be  almost  impossible  to  separate 
them. 

The  edges  of  each  layer,  skin,  oblique  aponeurosis  and  muscles, 
are  freshened  and  undermined  so  that  they  can  be  brought 
together  with  little  or  no  tension.  Meanwhile  intestine  has  been 
prevented  from  protruding  by  a  small  sponge  or  flat  gauze-pad, 
on  a  holder,  introduced  within  the  opening.  Any  superfluous 
part  of  the  sac  is  excised,  the  ends  of  the  incision  are  retracted 
by  blunt  hooks,  the  sponge  removed,  and  the  peritoneum  sewn 
up  completely  with  a  continuous  catgut  suture.  The  pared 
muscle-edges  are  then  sutured  by  kangaroo  tendon  of  medium 
thickness,  each  interrupted  suture  being  placed  in  close  proximity 
to  the  next.  The  external  oblique  aponeurosis  is  sutiured  in  the 
same  way,  and  finally  the  skin  sewn  up  with  fine  silkworm  gut. 
All  the  scar  tissue  has  been  excised,  so  that  the  stitches  are  placed 
in  healthy  structures.  The  patient  should  be  kept  in  bed  for  a 
full  fortnight. 

It  wiU  be  seen  that  by  this  method  no  sutures  require  removal, 
except  those  in  the  skin,  and  these  may  be  dispensed  with  by  using 
a  continuous  catgut  stitch  or  the  skin  metal  clips. 

Other  Methods. — In  order  to  obtain  a  firm  scar  when  operating 
in  the  middle  line  of  the  abdomen  the  surgeon  must  be  careful 
to  take  up  in  the  grasp  of  his  sutures  not  only  the  rectus  muscle, 
but  also  the  strong  anterior  layer  of  the  sheath.  Instead  of  rel5dng 
wholly  on  buried  sutures  he  may  alternate  these  with  silkworm- 
gut  threads  which  include  the  skin  as  well  as  the  recti  muscles 
and  sheath,  and  which  are  removed  at  the  end  of  a  fortnight. 
This  is,  of  course,  only  a  slight  modification.  A  wholly  different 
method  consists  in  the  use  of  some  metal  or  rubber  plate  which  is 
buried  deeply  in  the  wound  after  the  peritoneum  has  been  sewn 
up.  Mr.  C.  A.  Ballance  recommends  a  perforated  plate  made  of 
copper  coated  with  platinum. 

Mr.  R.  W.  Murray  has  employed  for  large  inguinal  hemiae 
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a  rubber  pad  with  three  apertures  in  it,  a  large  one  for  the  sper- 
matic cord,  and  two  smaller  ones  "  to  permit  the  soft  tissues 
to  grow  into  them  and  so  assist  in  retaining  the  pad  in  position." 
(Murray,  Brit,  Med.  Journ,,  June  i6th,  1906.) 

Pads  of  celluloid  and  other  material,  besides  copper,  silver 
and  rubber,  have  been  tried.  Whichever  is  used  the  pad  should 
be  shaped  so  as  to  overlap  the  opening,  a  few  buried  stitches 
should  fix  it  to  the  overlying  muscles  or  aponeurosis,  and  the 
latter  should  be  sewn  up  as  far  as  is  practicable. 

The  method  has  been  employed  for  umbilical,  inguinal,  and 
even  femoral  hernia  as  well  as  ventral. 

The  pad  is  intended  to  remain  in  situ  permanently  without 
acting  as  a  foreign  body.  Unfortunately  this  rarely  happens ; 
the  plate  shifts  in  position,  causes  discomfort  and  local  irritation, 
and  as  a  rule  it  works  out  or  has  to  be  removed.  Worse  results, 
such  as  suppurative  cellulitis  of  the  abdominal  wall,  have  occa- 
sionally followed  the  insertion  of  these  appliances,  the  qse  of 
which  can  be  avoided  in  nearly  all  cases  by  the  employment  of 
kangaroo  tendon  for  the  buried  sutures. 

Reference  has  already  been  made  to  the  use  of  silver  filigree, 
which  is  more  promising  than  rubber  or  metal  plates  {see  the 
section  on  Umbilical  Hernia,  page  384). 

It  is  especially  in  elderly  subjects  with  flabby  abdominal 
muscles  and  a  large  ventral  hernia  that  the  filigree  will  find  its 
best  application .  It  is  interesting  to  trace  its  development.  Before 
1880  the  late  Prof.  John  Wood  and  other  surgeons  employed 
strong  silver  wire  in  closing  the  apertures  of  umbilical  and  ventral 
hernia.  But  the  wire  used  was  too  stout  and  almost  always 
had  to  be  removed  after  a  time.  Later  many  operators,  e.g.  Mr. 
A.  E.  Barker,  used  fine  silver  wire  threaded  on  a  needle,  weaving 
it  to  and  fro  across  the  aperture,  and  thus  strengthening  the  scar 
in  the  fibrous  tissues.  This  is,  however,  a  rather  tedious  and  un- 
certain procedure,  and  the  substitution  of  ready-made  filigree  is 
an  improvement  due  to  Bartlett  and  others.  In  one  of  McGavin's 
patients  we  understand  that  eight  previous  operations  had  been 
performed  for  the  radical  cure  of  a  large  ventral  hernia ! 
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After  an  operation  for  radical  cure  of  a  ventral  or  umbilical 
hernia,  of  course  no  form  of  truss  need  be  worn,  but  we  believe 
that  a  well-fitting  elastic  belt  is  advisable  as  soon  as  the  patient 
gets  about.  It  is  easy  to  recommend  careful  dieting  and  exercise 
to  diminish  the  stoutness  of  most  of  the  patients,  but  very  difficult 
to  get  the  patient  to  follow  out  such  directions.  We  have  traced 
many  successful  cases  of  radical  cure  of  our  own  of  this  kind  for 
from  two  to  eight  years  after  the  operation,  and  have  found  that 
as  a  rule  the  patients  preferred  after  a  time  to  discard  any  special 
abdominal  belt  in  favour  of  their  ordinary  clothing. 

The  Question  of  Operation  on  very  Largre  Hernia.— We  have 
urged  the  danger  of  strangulation  in  umbilical  hernia  (and  it  is 
as  great  if  it  occurs  in  ventral)  as  a  strong  argument  in  favour  of 
operation  for  radical  cure.  But  there  are  some  huge  hernise 
which  are  best  left  alone.  In  the  case  of  an  elderly  man  sent  to 
one  of  us  (J.  H.)  by  Dr.  Miles  Miley,  an  umbilical  hernia  hung 
down  over  the  patient's  thighs,  and  it  evidently  contained  nearly 
all  the  hollow  abdominal  viscera.  It  caused  little  discomfort  so 
long  as  constipation  was  avoided,  and  this  fact  has  been  noted 
in  several  such  cases.  The  risk  of  strangulation  is  very  small 
in  these  huge  hemiae,  whilst  the  difficulty  of  getting  and  keeping 
back  the  viscera  in  the  abdomen  by  operation  is  very  great. 
Mr.  W.  H.  Battle  records  an  instructive  warning  {Clin.  Soc. 
Trans.,  1904,  p.  246).  A  woman  with  a  femoral  hernia  of  enormous 
size,  reaching  to  her  knee,  was  operated  on  for  radical  cure.  Its 
contents  included  much  large  and  small  intestine,  the  caecum, 
etc.,  and  the  gall-bladder.  To  effect  reduction  it  was  necessary 
to  divide  Poupart's  ligament.  "  The  impression  given  when  the 
operation  was  completed  was  that  the  diaphragm  was  compressed 
by  the  return  of  contents  of  the  abdomen  which  had  long  been 
absent  from  their  place.  .  .  .  Two  days  after  operation  the 
patient  died  with  pulmonary  symptoms." 

Some  writers  speak  of  the  question  of  operation  on  these 
very  large  and  old-standing  herniae  as  though  the  only  important 
point  was  the  method  of  closing  the  opening  through  which  they 
escape.    It  is  not  so,  for  the  difficulty  and  risk  chiefly  depend 
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upon  the  contents  of  the  hernia  and  their  sudden  return  to  a 
shrunken  abdomen.  Such  a  consideration,  in  a  case  where  a 
bag-truss  answers  well,  where  the  patient  is  elderly  and  perhaps 
bronchitic,  and  when  the  discomfort  from  the  hernia  is  only 
slight,  may  well  give  the  surgeon  pause  before  he  recommends 
an  operation  which  may  readily  lead  to  a  "  surgical  calamity." 

V. — THE    RARER  VARIETIES   OF   HERNIA 
Certain  occasional  inmates  of  a  hernial  sac  are  of  such  special 
interest  as  to  deserve  notice.     Allusion  has  already  been  made 


FIG.    III. — VIRMIFOBU   APPENDIX.  LADKK   WITH   FAT,  WHICH  WAS  FOUND  IN  TlfE  SAC  OF 

AN    OBSTRUCTED    BIGHT    INGUINAL    HERNIA. 

The  appendii  by  its  bulk  acted  as  a  ball-valve,  prevenling  reduclion  of  Ibe  Inlestine. 

to  vesical  hernia  {p.  339),  and  reference  will  now  be  made  to 
(i)  hernia  of  the  ciecum  and  vermiform  appendix,  and  (2)  hernia 
of  the  ovary  and  Fallopian  tube. 

Hernia  of  the  csecum  is  fairly  common  in  the  right  groin, 
and  has  been  also  met  with  many  times  in  umbilical  hernia  and 
ventral  hernia,  as  well  as  occasionally  in  a  left  inguinal  sac.  Its 
special  interest  from  the  operative  point  of  view  is  the  so-called 
"  landslip  of  the  caecum,"  where  this  organ  descends  into  the 
sac  in  part  uncovered  by  peritoneum.  The  condition  is  rare, 
but  we  have  met  with  it  both  in  children  and  in  adults.  A  similar 
absence  of  peritoneum  on   the  posterior  aspect  is  sometimes 
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seen  in  descent  of  the  sigmoid  flexure  into  a  left  inguinal  hernia. 
In  either  case  very  careful  dissection  and  detachment  of  the 
organ  with  scalpel  and  fingers  is  needed  in  order  to  return  it 
within  the  abdomen.  Radical  cure  is  imperatively  called  for 
in  all  such  cases. 

Hernia  of  the  Vermiform  Process. — The   peculiar   features 
and   possible  complications  of    this    form  of    hernia  are  fully 
dealt  with  m  a  paper  in  the  Brit.  Med.  Joarn.,  Oct.  2ist,  1899 
(on  the   Vermiform  Appen- 
dix in  Relation  to  External 
Hernia,  by  J.  Hutchinson), 
It  is  there  pointed  out  how 
an  attack  of  mild  appendi- 
citis   may  actually  lead    to 
the  appendix  becoming  en- 
gaged in  either  inguinal  or 
femoral   canal.      A  swollen 
or    fat-laden   appendix  has 
been  found   in   an  inguinal 
hernia    acting    as     a    ball- 
FiG.  iia.— SAC  OF  FEMORAL  HEkNrA  F.xcisBD    valvc    and    preventing    the 
return     of     intestine    from 
the  sac.       In    many    other 
cases     an      inflamed      and 
adherent      appendix       has 
been  the  sole  inmate  of    a  femoral    or  inguinal    hernia,    and 
its    recognition  has  presented   considerable  difficulty  (Figs.  Iii 
and  112). 

Treatment  of  the  Appendix  in  a  Hernia. — So  long  as  there  is 
no  evidence  of  septic  inflammation  it  is  usually  safe  to  return 
the  appendix  after  separating  any  adhesions  which  exist,  and 
some  surgeons  advocate  this  method  even  if  the  appendix  is 
somewhat  inflamed  at  the  time.  But  provided  that  its  root  can 
be  got  at  and  a  proper  excision  carried  out  (whenever  possible  by 
the  "  coat-sleeve  method  "  with  use  of  fine  silk  sutures),  the  best 
course  is  certainly  the  removal  of  the  appendix.    This  view  is 
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supported  by  the  belief  that  the  appendix  first  protrudes  into  the 
hernial  sac  when  inflamed,  and  hence  will  probably  remain  liable 
to  recurrent  attacks. 

The  more  serious  cases  where  the  appendix  is  acutely  inflamed, 
or  perhaps  gangrenous,  are  much  more  difficult  to  deal  with. 
If  the  appendix  be  left  in  the  hernia  a  faecal  fistula  may  persist 
for  long  (over  a  year  in  a  case  recorded  by  Mr.  Durham),  whilst 
an  operation  undertaken  to  cure  this  fistula  subsequently  may 
prove  fatal  (case  recorded  by  Hektoen). 

Septic  peritonitis  may  spread  up  from  the  sac  if  the  sloughing 
appendix  has  been  left,  whilst  the  return  of  an  acutely  inflamed 
appendix  has  obvious  dangers  illustrated  by  several  of  the 
recorded  cases.  In  one  unpublished  case  a  single  ligature  was 
put  round  the  neck  of  the  inflamed  appendix,  and  the  stump 
returned,  with  the  result  of  fatal  faecal  extravasation.  The  best 
course  to  adopt  seems  to  be  : 

1.  If  the  lower  part  of  the  appendix  alone  is  inflamed  and  a 
healthy  portion  can  be  reached  by  traction,  it  should  be  excised 
as  near  the  caecum  as  possible,  and  with  as  much  care  in  suturing 
as  in  a  formal  "appendectomy."  It  is  of  doubtful  wisdom  to 
fix  the  stump  at  the  neck  of  the  sac,  since  this  prevents  a 
proper  radical  cure  of  the  hernia  being  performed.  This  course 
has,  however,  been  frequently  followed  with  success,  and  is  cer- 
tainly not  open  to  the  grave  objections  against  plugging  a  hernial 
ring  with  omentum.  The  infected  sac  and  any  omentum  which 
may  happen  to  be  present  should,  of  course,  be  ligatured  and 
excised. 

2.  If  the  appendix  has  become  ulcerated  high  up  at  the  neck 
of  the  sac  (as  has  occurred  in  many  cases),  the  danger  of  general 
peritonitis  is  increased,  and  it  would  seem  to  afford  the  best 
chance  if  a  second  incision  be  made  above  Poupart's  ligament, 
through  which  removal  of  the  appendix  with  disinfection  and 
drainage  may  be  facilitated. 

3.  When,  owing  to  inflammatory  adhesions,  the  operator  has 
left  an  inflamed  or  perforated  appendix  within  the  hernial  sac, 
as  soon  as  the  local  condition  has  improved  a  formal  excision  of 
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the  organ  should  be  carried  out  and  a  constant  source  of  danger 
thus  removed. 

Hernia  of  the  Ovary  and  Fallopian  Tube. — In  some  cases 
both  these  structures  are  found  in  a  hernial  sac,  occasionally 
the  Fallopian  tube  alone,  much  more  frequently  the  ovary. 
They  may  be  strangulated  or  inflamed,  and  the  ovary  itself 
may  be  cystic.  Puech  collected  no  fewer  than  102  cases  of  hernia 
of  the  ovary ;  of  these  88  were  inguinal  and  14  femoral.  In  a 
few  rare  instances  the  ovary  has  passed  through  the  obturator 
foramen.  Although  met  with  at  all  ages,  it  is  remarkable  that 
many  examples  of  hernia  of  the  ovary  have  occurred  in  infants 
or  young  children. 

In  adults  the  herniated  ovary  is  liable  to  periodical  attacks 
of  swelling  and  pain  at  each  menstrual  period.  Every  case  of 
hernia  of  the  ovary  calls  for  operation  and  radical  cure.  Pro- 
vided the  organ  is  healthy,  it  should  certainly  be  returned  within 
the  abdomen,  but  an  inflamed,  strangulated,  or  cystic  ovary  should 
be  excised  after  careful  ligature  of  its  pedicle.  The  Fallopian 
tube  should  be  dealt  with  in  the  same  way. 

Fatty  Hernia. — In  both  the  femoral  and  inguinal  region, 
in  the  linea  alba  (especially  above  the  umbilicus),  and  occasionally 
in  other  parts  of  the  abdomen,  protrusions  of  the  subperitoneal 
fat  are  sometimes  met  with.  They  are  readily  mistaken  for  true 
omental  hemiae,  and  in  a  considerable  proportion  a  pouch  or  tube 
of  peritoneum  is  drawn  into  the  centre  of  the  fatty  mass ;  subse- 
quently omentum  or  intestine  may  protrude  into  the  pouch. 
The  true  fatty  hemiae,  especially  when  situated  in  the  upper  part 
of  the  linea  alba,  are  apt  to  cause  curious  nervous  symptoms — 
attacks  of  radiating  pain,  nausea,  etc.  Whenever  present  they 
are  quite  unsuitable  for  truss  pressure,  which  only  increases  the 
patient's  discomfort,  and  it  is  usually  worth  while  to  operate  on 
them.  The  fatty  tumour  is  exposed  and  readily  isolated  back 
to  the  point  where  its  narrow  pedicle  comes  through  the 
aponeurosis;  the  opening  in  the  latter,  being  enlarged,  is  thus 
converted  into  a  linear  one. 

Search  should  be  made  for  a  peritoneal  pouch  in  the  centre 
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of  the  pedicle — and  if  a  tag  of  omentum  has  worked  into  this  it 
should  be  ligatured  separately.* 

After  ligaturing  the  neck  of  the  lipoma  it  is  returned  within 
the  aponeurosis,  and  the  opening  in  the  latter  thoroughly  sewn 
up  with  kangaroo  tendon. 

It  would  be  incorrect  to  assert  that  when  the  fatty  hernia 
has  been  removed  the  nervous  s5maiptoms  associated  with  it  dis- 
appear in  every  case.  But  experience. has  shown  that  this  good 
result  occurs  in  the  majority,  and  seeing  that  for  this  form  of 
hernia  a  belt  or  truss  is  useless,  the  operation  should  be  advised. 
A  warning  note  may  be  given  as  to  the  extreme  importance  of 
asepsis,  as  we  have  heard  of  one  case  in  which  excision  of  a  small 
fatty  hernia  (in  the  centre  of  which  was  a  peritoneal  pouch)  was 
followed  by  fatal  peritonitis. 

Fatty  hemiae  in  either  the  femoral  or  inguinal  region  should 
be  operated  on  if  they  cause  definite  s5miptoms.  Their  relative 
frequency  may  be  inferred  from  a  paper  on  Lipomata  in  Hernial 
Regions,  by  J.  Hutchinson  {Path.  Soc.  Trans, ,  1886).  Twenty- 
five  instances  were  foimd  in  the  inguinal  canal  and  scrotum, 
five  only  at  the  site  of  femoral  hernia.  They  are  decidedly  more 
frequent  on  the  left  side  than  the  right. 

Obtarator  Hernia. — In  this  form  the  gut  escapes  through 
the  obturator  canal,  between  the  horizontal  ramus  of  the  os  pubis 
and  the  uppermost  fibres  of  the  obturator  externus  muscle. 
The  obturator  vessels  mav  be  found  either  on  the  outer  or  inner 
side  of  the  sac,  or  above  or  behind  it.  Among  the  cases  collected 
by  Dr.  Charles  Firth  (Brit.  Med.  fourn.,  April  19th,  1890)  the 
vessels  were  to  the  inner  side  in  six  cases,  to  the  outer  side  in 
six  cases,  and  behind  the  sac  in  three  cases.  The  proximity 
of  the  nerve  renders  it  very  liable  to  be  pressed  upon,  and 
pain  along  the  nerve  is  often  a  marked  s5anptom  of  the 
rupture. 

The  hernia  presents  beneath  the  pectineus  muscle,  to  the 
inner  side  of  the  capsule  of  the  hip,  behind  and  to  the  inner  side 
of  the  femoral  vessels,  and  to  the  outer  side  of  the  adductor 
longus  tendon.    This  hernia  is  more  common  in  females,  and  it 
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is  worthy  of  note  that  the  obturator  canal  can  be  examined  to 
some  extent  through  the  vagina. 

The  operation  for  exposing  the  hernia  in  sitUy  when  strang- 
ulated, is  carried  out  as  follows: — 

The  pelvis  of  the  patient  should  be  well  raised  on  a  sand-bag. 

The  parts  having  been  duly  cleansed,  a  vertical  incision, 
from  three  to  four  inches  in  length,  is  made  over  the  tumour, 
midway  between  the  line  of  the  femoral  artery  and  the  spine 
of  the  pubes.  The  subcutaneous  tissues  and  fascia  lata  having 
been  divided,  the  upper  edge  of  the  adductor  longus  muscle  is 
reached.  The  deep  external  pudic  artery  would  probably  be 
severed.  The  upper  border  of  the  long  adductor  is  pulled 
downwards  and  inwards  with  a  wound  retractor. 

The  fibres  of  the  pectineus  muscle  are  either  separated  by 
using  the  handle  of  the  scalpel,  or  are  divided  transversely. 

The  obturator  muscle  is  next  defined,  and  the  sac  exposed 
by  a  little  careful  dissection.  The  hernia  may  protrude  above 
that  muscle  or  through  its  uppermost  fibres. 

The  thyroid  membrane  is  then  nicked  in  a  downward  direc- 
tion, and  the  gut  reduced.  The  sac  may  or  may  not  be  opened. 
Care  must  be  taken  not  to  wound  the  femoral  or  saphenous 
veins.  In  dividing  the  constriction,  a  lateral  incision  should  be 
avoided.  The  sac  may  be  dissected  out,  and  its  neck  ligatured, 
as  was  done  in  Dr.  Firth's  case.  Before  the  wound  is  closed,  a 
drainage  tube  should  be  inserted. 

Dr.  Firth  states  {loc.  cit,)  that  out  of  twenty-five  cases  recog- 
nised during  life,  seventeen  were  subjected  to  operation,  eight 
were  relieved  by  taxis,  but  only  five  altogether  were  saved  by  the 
two  methods  of  treatment. 

The  chief  reason  for  this  high  mortality  seems  to  have  been 
the  condition  of  the  intestine  at  the  time  of  operation.  If  the 
loop  of  small  intestine  is  ob\iously  gangrenous  it  is  useless  to 
return  it,  and  the  best  hope  seems  to  us  to  lie  in  making  a  median 
abdominal  section,  in  drawing  out  the  damaged  loop  and  per- 
forming resection  by  means  of  circular  cnterorraphy. 

The  bowel  may  be  reduced  through  an  incision  made  in  the 
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median  line  of  the  abdomen,  traction  being  made  upon  the  gut 
while  pressure  is  brought  to  bear  upon  the  tumour  in  the  thigh. 
This  method  would  appear  to  possess  distinct  advantages  if 
carried  out  in  suitable  cases  and  at  an  early  period.  The  opera- 
tion has  been  performed  by  Mr.  Hilton  and  by  Mr.  Godlee.  In 
both  cases,  however,  death  resulted. 

A  full  account  of  the  various  forms  of  obturator  hernia  is  given 
by  M.  Paul  Berger  in  Duplay  and  R^clus' ''  Traits  de  Chirurgie," 
vol.  vi.,  pp.  811-24.  M.  Berger  in  this  article  expressed  contempt 
for  the  idea  of  operating  upon  a  strangulated  obturator  hernia 
from  above,  i,e,  through  an  abdominal  incision.  It  is  true  that 
this  route  has  been  hitherto  taken,  as  a  rule,  by  mistake.  The 
hernia,  being  small,  has  been  overlooked,  and  the  case  treated  as 
one  of  acute  intestinal  obstruction.  Moreover  the  results  have 
not  been  good,  though  perhaps  not  worse  than  those  following 
other  methods.  But  it  seems  to  us  that  in  future  if  obturator 
hernia  is  diagnosed  or  suspected  the  best  course  to  adopt  will 
be  the  following : 

1.  The  patient,  being  anaesthetised,  is  placed  in  the  Trendelen- 
burg position,  and  a  median  laparotomy  performed  (with  caution 
as  to  the  bladder  being  first  emptied).  If  there  is  no  doubt  as  to 
the  existence  of  the  hernia  on  one  side,  an  incision  through  the 
outer  border  of  the  rectus  muscle  will  be  more  convenient,  but 
the  median  incision  allows  better  for  examination  of  both  sides. 

2.  Both  obturator  and  femoral  rings  are  thoroughly  examined 
with  the  aid  of  an  electric  head-lamp.  If  a  hernia  is  found  the 
ring  can  probably  be  stretched  by  means  of  a  blunt,  flat  director, 
sufficiently  to  allow  the  intestine  to  be  drawn  back.  If  not,  the 
lower  edge  of  the  obturator  ring  is  incised  with  a  hemiotome. 
The  strangulated  loop  is  dealt  with  according  to  its  condition. 

The  sac  could  probably  be  drawn  inwards  and  removed ;  if 
not  its  neck  could  be  closed  by  sutures,  and  the  sac  drained 
if  necessary  in  the  thigh. 

We  have  not  had  personal  experience  of  this  intra-abdominal 
method,  but  found  it  most  satisfactory  in  a  case  of  paravesical 
hernia  in  which  the  sac  was  quite  as  deeply  placed  as  the  obturator 
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foramen,  and  was  indeed  close  to  it.  After  liberation  of  the 
strangulated  knuckle  it  was  easy  to  complete  a  radical  cure  by 
suturing  together  the  edges  of  the  opening. 

Other  Rare  Forms  of  Hernia.— A  few  words  of  reference 
must  suffice  for  these,  as  the  chance  of  operating  upon  any  of 
them  is  quite  exceptional. 

Lumbar  Hernia. — Mr.  Macready  (Lancei,  Nov.  8th,  i8go) 
has  collected  twenty-five  examples  of  this  hernia.  In  six, 
strangulation  occurred ;  of  these,  two  were  operated  upon  : 
one  recovered  and  one  died.  One  case  appeared  to  have  been 
untreated,  and  the  remaining  three  were  successfully  dealt 
with  by  taxis. 

The  radical  cure  of  a  lumbar  hernia  offers  no  particular 
difficulty.  After  ligature  and  return  of  the  neck  of  the  sac 
the  opening  in  the  muscles  should  be  thoroughly  closed  by 
buried  tendon  sutures. 

The  first  operation  of  this  kind  was  performed  by  Mr.  Edmund 
Owen  {Brit.  Med.  Journ.,  May  5th,  1888). 

Sciatic  Hernia. — M.  Wassilieff  {Revue  de  Chirurgie,  March, 
1891)  describes  a  case  in  which  strangulation  occurred.  The 
rupture  was  successfully  reduced.  He  enters  fully  into  the 
anatomical  relations  of  this  uncommon  hernia,  and  the  opera- 
tion which  should  be  carried  out,  should  such  treatment  be 
demanded. 

Perineal  Hernia. — M.  Winckel  {Annales  de  Gynecologie,  August, 
i8go)  deals  very  fully  with  the  subject  of  this  hernia,  with  its 
varieties  and  anatomical  relations.  He  advises  the  treatment 
of  this  form  of  rupture  by  a  radical  operation. 

Intraparietal  and  Prevesical  Hernia. — ^Two  papers  on  these 
exceptional  forms  of  hernia,  with  references  to  the  literature  of 
the  subject,  are  given  in  the  Med.-Chir.  Soc.  Trans. ^  1899,  p.  305, 
by  G.  H.  Makins  and  J.  Hutchinson,  Jun.  Each  writer  records 
a  successful  operation  for  prevesical  hernia. 


CHAPTER   XIII 

OPERATIONS   ON  THE  VERMIFORM  APPENDIX  AND 

ON  APPENDIX  ABSCESS,  ETC 

One  hesitates  before  plunging  into  the  oceans  of  Hterature  that 
exist  on  this  subject.  On  no  other  surgical  topic  has  more 
dogmatism  been  wasted  or  have  more  statistics  been  misused. 
As  Mr.  F.  T.  Paul  (Brit,  Med.  Journ.,  Oct.  26th,  1907)  well  says, 
"  For  years  we  had  the  cry  of  'Operate  on  diagnosis '  in  appen- 
dicitis— a  most  pernicious  doctrine,  now  happily  losing  ground." 

A  more  dangerous  doctrine  still  was  loudly  proclaimed, 
and  is  still  occasionally  heard,  that  whenever  a  pericaecal  abscess 
is  opened  the  appendix  must  be  removed  at  the  same  time. 

One  writer  on  the  subject  has  a  special  incision  for  reaching 
the  appendix,  another  a  special  method  and  a  special  clamp 
for  removing  it ;  all  other  incisions  and  methods  are  banned ! 
But  these  eccentricities  are  of  little  moment,  whilst  some  of  the 
controversies  concern  difficult  and  important  points.  It  should 
not  be  forgotten  that  dogmatic  rules  as  to  the  time  and  scope 
of  the  operation  for  appendicitis  will  always  have  exceptions, 
since  individual  cases  differ  so  much  in  their  severity  and  their 
progress. 

The  rules  that  follow  are  therefore  to  be  taken  merely  as 
rough  deductions  from  a  personal  experience  of  many  hundreds 
of  cases,  as,  moreover,  agreeing  in  the  main  with  the  views  of 
the  moderate  school  of  operators.  Mr.  W.  H.  A.  Jacobson 
(**  Operations  of  Surgery,"  edition  1907,  vol.  ii.,  pp.  287-314,  and 
the  Polyclinic,  December,  1900)  admirably  discusses  the  points 
at  issue  between  the  two  main  camps  of  operators :  those  who 
operate  practically  on  every  case  of  appendicitis  when  they 
are  first  called  to  see  it,  and  those  who  select  the  time  for 
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operation  according  to  the  local  and  general  symptoms.  To 
Mr.  Jacobson's  articles  and  to  the  books  on  the  subject  of 
Appendicitis  by  Sir  F.  Treves,  Messrs.  C.  B.  Lockwood,  Battle 
and  Corner,  A.  H.  Tubby,  G.  R.  Turner,  Howard  Kelly  of 
Baltimore,  Dr.  Mynter  of  Niagara,  Dr.  Morris  of  New  York, 
and  others,  the  reader  may  be  referred. 

In  the  operative  treatment  of  appendix  inflanmiation  comes, 
of  course,  first  and  foremost,  the  immediate  saving  of  the  patient's 
life.  Hence  prompt  operation  is  required  on  every  case  of 
fulminating  appendicitis,  usually  attended  with  gangrene  of  the 
organ.  The  presence  of  grave  complications,  such  as  advanced 
pregnancy,  must  not  be  a  reason  for  hesitation  in  such  cases ; 
immediate  operation  and  free  drainage  afford  the  only  hope. 

One  of  us  (J.  H.)  operated  on  a  young  woman  in  the  eighth  month 
of  pregnancy,  with  gangrenous  appendicitis.  The  sloughing  appendix 
lay  high  up  close  to  the  uterine  fundus.  There  were  no  adhesions,  but 
abundance  of  very  foul  fluid  all  round  the  caecum.  The  appendix 
was  ligatured  at  its  caecal  attachment  and  excised,  the  fluid  was  sponged 
away,  and  the  lower  peritoneal  cavity  was  washed  out  and  cleansed 
as  far  as  possible.  Two  large  drainage  tubes  were  inserted  into  Douglas's 
pouch  and  the  right  iliac  fossa.  The  patient  made  an  excellent  re- 
covery, and  some  weeks  later  bore  a  living  child.  No  ventral  hernia 
developed. 

The  patient's  temperature  is  not  a  good  indication  in  these 
fulminating  attacks ;  it  may,  indeed,  be  abnormally  low.  Intense 
local  pain  and  tenderness,  with  perhaps  rigidity  of  the  right  lower 
abdominal  muscles,  rapid  pulse,  repeated  vomiting,  thoracic 
respiration,  flushing,  and  anxious  expression  of  the  face — such 
are  the  most  trustworthy  signs.  Rectal  examination  may 
reveal  free  fluid  in  Douglas's  pouch,  a  blood-count  may  indicate 
leucocytosis.  But  it  is  the  rapidity  of  onset  and  severity  of  the 
symptoms  that  will  lead  the  experienced  surgeon  to  decide  that 
not  a  moment  is  to  be  lost  in  operating.  In  such  cases  ether, 
and  not  chloroform,  should  invariably  be  chosen  if  a  general 
anaesthetic  is  employed.     It  will  be  imderstood  that  in  these 
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fulminating  cases  there  is  no  question  of  the  inflammation  be- 
coming locahsed  ;  it  is  an  intensely  virulent  peritonitis  involving 
one  segment  of  the  abdomen.  Delay  will  only  lead  to  the  in- 
vasion of  the  whole  cavity,  and  to  a  certain  fatal  issue.     Hence 

Rule  I. — Every  case  of  fulminating  appendicitis  should 
be  operated  on  promptly  ;  the  cause — an  acutely  inflamed,  per- 
forated, or  gangrenous  appendix,  will  probably  be  easily  found 
and  must  be  excised.  The  septic,  half-purulent  fluid  should  be 
removed,  and  free  drainage  must  be  provided.  Subcutaneous 
or  rectal  injections  of  normal  saline  fluid  will  probably  be  found 
useful ;  the  large  intestine  should  be  kept  empty  by  turpentine 
enemata ;  the  patient  should  be  nursed  more  or  less  in  the  sitting 
position. 

The  cases  just  described  are  exceedingly  grave,  and  fortunately 
exceptional ;  more  common  are  those  in  which  the  onset  is  not 
so  rapid,  and  the  symptoms  are  less  severe  and  alarming.  We  will 
suppose  the  surgeon  called  to  see  the  case  during  the  first  twenty- 
four  or  thirty-six  hours,  when  there  is  local  pain  and  rigidity,  but 
no  general  distension,  and  before  there  is  any  abscess.  The  ex- 
perience of  the  last  few  years  has  proved  that  immediate  opera- 
tion in  skilled  hands  is  very  safe,  though  somewhat  more  risky 
than  excision  a  froid,  or  during  the  interval  between  attacks. 
Immediate  operation  with  excision  of  the  appendix  will  save 
the  patient  a  certain  amount  of  time  and  the  necessity  for  a 
future  operation.  It  will  also  remove  the  danger  attending  the 
period  of  possible  abscess  formation.  If  done  with  care,  there 
is  no  greater  risk  of  a  ventral  hernia  ensuing  than  after  excision 
d  froid;  in  other  words,  there  is  practically  none.     Hence 

Rule  2. — During  the  first  twenty-four  hours  or  so  after  the  onset 
of  an  acute  attack  of  appendicitis  immediate  operation  is  advisable. 
The  methods  are  described  on  pages  408-414.  The  only 
difference  will  be  that  a  certain  amount  of  pus  or  fluid  may 
be  encountered,  and  should  be  carefully  removed.  A  small 
drainage  tube  must  be  inserted  at  the  lower  end  of  the  wound 
(after  excision  d  froid  drainage  is  rarely  necessary). 

The   operation    always   includes   removal   of   the   appendix. 
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Unfortunately  the  surgeon  rarely  sees  the  patient  until  a  few 
days  have  elapsed  from  the  onset  of  s5nnptoms,  perhaps  not  until 
there  is  a  weU-developed  abscess.  It  is  under  these  conditions 
that  the  greatest  difference  of  opinion  exists  as  to  the  necessity  for 
and  scope  of  an  operation.  When  the  caecum,  appendix,  omentum 
and  coils  of  small  intestine  are  matted  together,  forming  the  walls 
of  a  foul  abscess,  the  identification  and  removal  of  the  appendix 
may  be  attended  with  the  greatest  difficulty  and  risk.  Indeed, 
even  the  evacuation  of  an  appendix  abscess  may  be  a  most 
serious  proceeding.  In  a  few  cases,  as  Mr.  Battle  points 
out  {Practitioner,  December,  1907),  it  is  better  to  allow  an 
abscess  to  open  into  the  intestfne  rather  than  to  interfere  sur- 
gically. And,  moreover,  it  is  certain  that  in  many  cases  of 
limited  appendix  abscess  the  pus  may  be  quietly  absorbed. 
Still,  wherever  there  is  good  reason  to  believe  that  pus  is  present, 
and  increasing  in  amoimt  (the  patient  being  watched,  and  under 
careful  treatment  for  a  few  days),  the  abscess  should  be  drained. 
The  site  of  the  opening  should  in  the  great  majority  be  plac^ 
in  the  right  iliac  fossa,  near  Poupart's  ligament.  Sometimes  a 
rectal  incision  is  advisable  (when  the  abscess  is  intrapelvic 
and  is  felt  to  bulge  against  the  rectal  wall).  We  would  here 
urge  the  importance  of  making  a  digital  examination  per  rectum 
in  every  case  of  suspected  appendix  abscess. 

In  some  cases  the  abscess  extends  backwards,  and  may  well 
be  opened  above  the  crest  of  the  iliimi ;  in  fact,  as  far  back  as 
possible  to  facilitate  drainage.  In  a  subsequent  paragraph  (p.  402) 
reference  will  be  made  to  an  incision  deliberately  placed  in  the 
lumbar  region.  This  does  not  appeal  to  us  as  being  a  convenient 
route. 

In  the  great  majority  a  definite  lump  will  be  felt  in  the  left 
iliac  fossa  near  the  anterior  superior  spine.  A  short  incision,  from 
one  to  two  inches  long,  is  made  over  the  limip.  The  muscles 
are  cautiously  dissected  through  (the  deep  ones  are  sometimes 
matted  together  and  the  peritoneum  is  difficult  to  recognise). 
If  the  abscess-w£dl  is  formed  in  front  by  the  parietal  peritoneum, 
a  smedl  opening  into  it  is  made  large  enough  to  admit  the  end 
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of  a  pair  of  dressing  forceps,  by  which  it  is  then  stretched.  If 
the  patient  has  not  akeady  been  turned  somewhat  on  his  right 
side  by  means  of  a  sand-bag  or  pillow  behind  the  back,  this  should 
be  done  before  the  pus  is  let  out.  It  is  a  convenient  plan  to 
hold  aside  the  edges  of  the  small  incision  in  the  external  oblique, 
etc.,  by  two  pairs  of  Wells'  forceps.  The  pus  is  now  evacuated 
and  the  right  index  finger  gently  introduced.  The  object  of  this 
is  two-fold — to  ascertain  whether  the  appendix  can  be  identified, 
and  whether  a  loose  faecal  concretion  is  present  in  the  abscess 
cavity.  If  the  latter  is  felt  it  should  be  removed,  or  else  it  may 
be  the  cause  of  a  persisting  sinus. 

In  a  large  proportion  of  cases  the  abscess  lies  deeply  in  the 
iliac  fossa,  or  it  may  be  at  the  brim  of  the  pelvis.  In  either  case 
the  incision  in  the  abdominal  waU  must  be  enlarged,  and  sponge 
or  gauze-packing  inserted  so  as  to  prevent  the  pus  from  escaping 
widely  into  the  peritoneal  cavity.  The  deep  abscess  is  now 
opened  by  breaking  down  adhesions  with  the  point  of  the  finger. 

If  the  appendix  is  easily  found,  i,e.  if  it  is  comparatively 
free  in  the  abscess  cavity,  it  should  be  removed  in  the  follow- 
ing manner.  An  aneurysm  needle  carrying  a  double  fine 
sUk  thread  is  passed  through  the  mesentery  of  the  appendix 
close  to  the  latter,  and  as  near  its  caecal  attachment  as  possible. 
The  needle  is  withdrawn,  the  thread  divided  in  two,  one  half  is 
tightly  tied  round  the  meso-appendix,  the  other  round  the  appendix 
itself.  Both  parts  beyond  the  ligature  are  then  cut  off ;  it  is 
rarely  possible  to  bury  the  stump  of  the  appendix  as  in  the  interval- 
operation  (p.  412). 

The  proportion  of  cases  in  which  the  appendix  will  be  thus 
removed  during  the  abscess  stage  varies  with  different  operators. 
Mr.  G.  R.  Turner  puts  it  at  rather  over  50  per  cent. ;  we  should 
incline  to  a  lower  figure  than  that. 

In  every  case,  whether  the  appendix  has  been  removed  or 

not,  a  fair-sized  drainage  tube  must  be  inserted  to  the  bottom 

of  the  abscess  cavity,  the  other  end  being  cut  flush  with  the  skin 

and  secured  to  it  by  a  silkworm-gut  suture.   If  the  abscess  is  deeply 

placed  a  packing  of  gauze  is  left  round  the  tube.    There  should 
2  A 
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be  no  haste  to  remove  either  gauze  or  tube.  The  former  is  gently 
drawn  out  bit  by  bit  from  the  third  to  the  seventh  day,  the  tube 
being  removed  still  later.  If  the  abdominal  incision  requires 
it,  one  or  two  silkworm-gut  sutures  are  inserted  through 
the  whole  thickness  of  skin  and  muscles  to  narrow  the  wound 
at  either  end.  But  care  should  be  taken  to  leave  the  drainage 
free. 

In  the  after-treatment  the  position  of  the  patient  is  so  arranged 
that  the  right  iliac  fossa  is  dependent,  i.e.  he  is  kept  on  the  right 
side  with  the  thorax  raised  on  pillows.  No  food  by  the  mouth 
until  sickness  has  stopped ;  rectal  infusions  or  nutrient  enemata 
at  first,  then  the  cautious  administration  of  fluid  food  in  small 
quantities.  If  flatulent  distension  comes  on,  an  enemd  containing 
one  or  two  ounces  of  turpentine  should  be  tried,  and  calomel 
(one  to  two  grains)  with  four  grains  of  salol  may  be  given  as  an 
aperient  about  the  third  day. 

If  the  pus  continues  to  be  free  and  foul  after  several  days, 
irrigation  should  be  carried  out  gently  through  the  tube,  a  weak 
solution  of  iodine,  or  sanitas,  or  peroxide  of  hydrogen  solution 
being  suitable  fluids.  At  the  time  of  operation  we  often  insert 
a  double  (two-way)  rubber  tube,  as  irrigation  is  more  easily 
carried  out  through  it  than  through  a  single  one. 

On  no  account  should  irrigation  be  employed  unless  and  imtil 
the  surgeon  is  sure  the  abscess  cavity  is  well  shut  off  from  the 
general  peritoneal  one,  and  then  the  fluid  must  only  be  gently 
syringed  through  and  not  forcibly  thrown  in. 

The  Lumbar  Operation  for  Appendix  Abscess. — ^The  follow* 
ing  is  abstracted  from  a  paper  by  Mr.  Sheldon  {Annals  of  Surgery ^ 
1904) : — "  The  patient  is  placed  in  the  latero-prone  position 
with  a  large  pad  under  the  right  loin,  the  caecum  then  protrudes 
into  the  angle  between  the  iliac  crest  and  the  outer  border  of  the 
quadratus  lumborum  muscle."  An  incision  is  made  from  half 
an  inch  behind  the  highest  point  of  the  iliac  crest  towards  the 
tip  of  the  last  rib.  The  anterior  border  of  the  latissimus  dorsi 
muscle  is  exposed  and  drawn  inwards,  the  internal  oblique  and 
transversalis  are  divided  to  a  sUght  extent,  the  transversalis 
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fascia,  fat  and  peritoneum  are  then  traversed,  and  the  abscess 
sought  for  and  drained. 

We  have  had  no  experience  of  this  method,  and,  apart  from 
its  affording  dependent  drainage,  should  not  have  thought  it 
a  convenient  one.  Mr.  Sheldon,  however,  states  that  he  has 
treated  58  cases  by  the  lumbar  incision,  and  that  the  abscess 
dries  up  sooner  than  when  drained  through  an  anterior  incision. 
For  exposure  and  removal  of  the  appendix  itself  the  lumbar  route 
cannot  be  recommended. 

Complications  after  Operation.— These  may  be  numerous. 
In  an  admirable  paper  by  Mr.  Lett  (Med.-Chir.  Trans.,  1905, 
and  Lancet,  1905,  vol.  i.,  p.  569),  which  was  based  on  1,000  cases 
treated  in  the  London  Hospital,  no  less  than  thirteen  distinct 
complications  were  illustrated,  and  the  list  might  even  be  ex- 
tended. Either  general  peritonitis  or  a  localised  secondary  abscess 
in  the  peritoneal  cavity  (e.g.  subdiaphragmatic)  is  an  important 
one,  and  may  require  a  second  operation. 

Both  these  complications  seem  to  be  especially  dangerous  in 
children  or  young  adult  patients.  A  faecal  fistula  is  not  infrequent, 
and  varies  much  in  gravity.  Now  and  then  it  comes  on  very 
soon  after  the  operation  from  sloughing  of  the  caecal  wall — this 
is  almost  always  fatal.  More  often  a  limited  faecal  fistula  develops 
many  days  after  the  opening  of  the  abscess,  and  though  it  may 
persist  for  long  it  usually  heals  spontaneously.  But  in  some  of 
these  cases  (especially  if  the  appendix  was  not  found  at  the  time 
of  opening  the  abscess),  the  surgeon  should  intervene  through  a 
fresh  incision  in  order  to  remove  the  appendix  or  to  close  the 
opening  in  the  gut.  Such  operations  may  be  difficult  and  not 
always  satisfactory ;  on  the  other  hand,  they  may  give  excellent 
results,  and  the  attempt  is  worth  making. 

We  may  condense  the  preceding  into — 

Ride  3. — During  an  attack  of  appendicitis,  if  the  local  and 
general  symptoms  point  to  the  presence  of  an  abscess,  this  should 
(with  few  exceptions)  be  opened  at  the  most  convenient  spot  and 
drained.  During  the  operation  the  abdominal  wall  should  be 
incised  just  enough  to  allow  exploration  with  the  finger.    If  the 
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appendix  is  readily  found  it  should   be  removed ;   if  not,  the 
surgeon  should  be  content  with  free  drainage. 

Any  faecal  concretion  that  has  escaped  into  the  abscess  cavity 
should  be  removed. 


REMOVAL   OF  THE   APPENDIX  DURING   A   QUIESCENT 

PERIOD 

An  important  question  remains  after  the  patient  has  recovered 
from  his  attack  of  suppurative  appendicitis,  supposing  the 
cause  has  not  been  removed :  Should  a  later  operation  be  per- 
formed in  order  to  excise  the  appendix  ?  The  advocates  of 
abstention  urge  that  in  only  about  20  per  cent,  of  such  cases 
does  a  further  attack  occur.  On  the  other  hand,  it  is  certain 
that  in  some  cases  a  later  attack  does  occur,  and  may  prove  fatal. 
Our  own  experience  has  been  this :  a  later  operation  has 
repeatedly  shown  that  a  most  dangerous  condition  of  the 
appendix  persisted,  and  that  the  slight  risk  was  fully  justified. 
On  the  other  hand,  now  and  then,  the  appendix  appeared  to 
have  been  wholly  destroyed,  and  the  operation  was  useless. 

On  the  whole,  we  recommend  that  the  operation  should  be 
advised,  putting  the  chances  fairly  before  the  patient,  and  allow- 
ing him  to  decide. 

We  come  now  to  the  most  frequent  and  most  successful 
form  of  operation  for  recurring  appendicitis — the  removal  of  the 
appendix  during  a  quiet  interval. 

This  should  be  urged  when  a  single  well-marked  attack  has 
been  recovered  from,  when  a  series  of  recurrent  attacks,  however 
slight,  has  been  experienced,  or  when  local  discomfort  or  pain 
on  exertion  point  to  slumbering  mischief  about  the  appendix. 

The  operation  for  the  removal  of  the  diseased  vermiform 
appendix  during  a  quiescent  period  when  all  inflammatory 
symptoms  have  subsided  was  first  advised  in  1887  by  the 
original  author  of  this  work,  who  has  dealt  very  fully  with  the 
circumstances  and  procedure  (Med.-Chir.  Trans.,  vol.  Ixxi.,  p. 
165;   Lancet,  Feb.  9th,  1889;  Brit,  Med.  Journ.,  Nov.  9th,  1889; 
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"The  Surgical  Treatment  of  Appendicitis,"  London,  1890;  Brit. 
Med.  Journ.  and  Lancet,  June  28th,  1902). 

The  risk  attending  this  operation  during  the  quiescent  stage 
— i.e.  at  least  three  or  four  weeks  after  the  symptoms  of  an 
attack  of  appendicitis  have  subsided — ^is  remarkably  slight, 
though  its  difficulties  in  certain  cases  are  not  to  be  under-rated. 
Treves  operated  on  over  1,000  such  cases  with  two  deaths, 
and  the  mortaUty  under  all  conditions  may  therefore  be  put 
down  as  i  in  500. 

Anatomical  Points. — In  a  small  minority  of  cases  the  appendix 
can  be  felt  through  the  anterior  abdominal  wall  before  operation. 
Fallacies  are  many  with  regard  to  this  matter,  the  chief  ones 
being  the  mistake  of  a  lump  of  inflamed  omentum  or  the  outer 
edge  of  the  rectus  muscle  for  the  appendix.  "McBumey's 
point,"  which  is  so  often  referred  to  in  this  connection,  is  in- 
correctly supposed  to  localise  the  appendix  at  a  point  about 
two  inches  from  the  right  anterior  superior  spine  on  a  line  drawn 
between  it  and  the  umbilicus.  At  this  point,  whether  appendicitis 
has  occurred  or  not,  the  individual  is  usually  tender  or  sensitive 
to  direct  pressure.  This,  however,  by  no  means  indicates  that  the 
appendix  is  situated  beneath  this  spot.  As  the  researches  of  Dr. 
A.  Keith  have  shown  (see  Fig.  113),  in  the  majority  of  cases  the 
ileo-caecal  valve  corresponds  to  the  spino-umbilical  line,  and  the 
root  of  the  appendix  will  be  placed  more  than  one  inch  lower 
down  and  perhaps  internally  to  it.  The  ileo-caecal  valve  in  a 
normal  person  is  usually  tender  to  pressure. 

In  the  great  majority  of  subjects  (nine  out  of  ten)  the  sacculus 
of  the  caecum  on  the  right  side  of  the  longitudinal  band  is  larger 
than  that  on  the  left,  and  hence  the  attachment  of  the  appendix 
may  be  approximated  to  the  ileo-caecal  junction.  A  most  useful 
guide  is  formed  by  the  three  longitudinal  muscular  bands,  either 
of  which  if  traced  downwards  must  lead  to  the  appendix. 

In  most  cases  the  appendix  has  a  distinct  mesentery  in  which 
runs  its  artery — the  termination  of  the  ileo-colic.  This  mesentery 
(meso-appendix)  when  present  is  always  derived  from  the  posterior 
surface  of  that  of  the  ileum. 
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In  some  instances  the  appendix  is  tied  down  to  the  iliac 
fossa.  Its  average  length  is  3*^  inches,  but  it  may  be  as  short 
as  half  an  inch  or  as  long  as  six  inches. 

The  most  frequent  positions  for  the  appendix  (which,  of  course, 
vary  from  time  to  time  in  the  same  individual)  are  (i)  curved 


or  coiling  upwards  and  inwards  behind  the  end  of  the  ileum 
(Fig.  114,  a);  (2)  over  the  brim  of  the  pelvis  and  external  iliac 
vessels,  to  which  it  may  closely  adhere  {Fig.  114,  c);  {3)  down- 
wards and  inwards  behind  and  just  above  Poupart's  ligament, 
and,  more  rarely  (4),  upwards  along  the  outer  margin  of  the  csecum 
and  ascending  colon  (Fig,  114,  b),  occasionally  reaching  in  front 
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of  the  kidney  up  to  the  gall-bladder  level ;  and  (5)  upwards 
directly  behind  the  csecum,  by  which  it  is  entirely  concealed 
(Fig.  114,  D). 

In  stating  that  the  position  of  the  apjjendix  may  vary  from 


BE  FOUND.   \Afltr  Teslul.-\ 

A,  Lying  over  the  nlernal  iliac  artery  and  curving  upwards  :  B.  Curving  lo  ihr  ouler  side  of 

Ihe  cxcum  wilh  ill  tip  directed  upwards :  c,  Hanging  down  into  ihe  true  pelvis  -.  i>, 

Lyiag  behind  and  concealed  by  the  cecum.  The  mcso-appendix  is  shown  in  a,  b,  and  c. 

time  to  time  in  the  same  subject,  an  exception  must  be  made 
for  the  cases  in  which  it  is  tied  down  by  congenital  or  acquired 
peritoneal  adhesions.  For  example,  the  vertically  placed  appendix 
running  up  at  the  outer  side  of  the  colon  is  usually  completely 
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buried  by  adhesions.  In  other  cases  a  firm  meso-appendix  may 
tie  down  the  middle  of  the  organ  to  the  iliac  fossa.  This  is  a  fertile 
cause  of  kinking  and  inflammation  in  the  distal  half. 

The  appendix  is  supplied  with  blood  by  the  posterior  ileo- 
csecal  artery,  a  vessel  which  passes  behind  the  end  of  the  ileum 
to  reach  its  destination.  The  artery  to  the  appendix  enters 
the  meso-appendix  and  divides  into  three  branches.  The  largest 
runs  in  the  free  edge  of  the  meso-appendix  and  reaches  the  tip 
of  the  vermiform  process.  The  other  two  reach  the  appendix 
at  intervals  of  about  half  an  inch.  For  the  minute  anatomy  of 
the  appendix  see  Fig.  11:5. 

Preparation  of  the  Patient — A  simple  and  somewhat 
restricted  diet  should  be  enjoined  for  a  few  days ;  the  bowels 
should  be  thoroughly  cleared  with  aperient  and  enema,  and 
the  usual  antiseptic  preparation  of  the  skin  carried  out. 

The  patient  lies  flat  upon  the  operating  table,  or  the  pelvis 
may  be  slightly  raised.  Some  surgeons  even  advocate  the 
Trendelenburg  position,  but  this  is  imnecessary  and  inconvenient 
in  the  majority  of  cases,  and  should  be  reserved  for  those  of 
exceptional  difficulty  {see  page  410). 

The  Incision. — ^The  incision  is  about  two  inches  in  length, 
and  is  made  obliquely  across  the  line  which  joins  the  anterior 
superior  iliac  spine  and  the  umbilicus.  It  is  placed  externally 
to  the  semilunar  line.  The  lower  and  inner  end  of  the  incision 
sometimes  crosses  the  edge  of  the  rectus,  but  as  a  rule  it  is 
quite  external  to  this.  The  external  oblique  is  cleanly  divided 
for  the  full  two  inches,  parallel  to  the  direction  of  its  fibres. 
The  two  edges  are  held  aside,  and  the  internal  oblique  and  trans- 
versalis  traversed  by  an  incision  crossing  the  Hne  of  the 
external  incision,  i.e,  dividing  hardly  any  or  none  of  the  mus- 
cular fibres.  For  the  average  case  ample  room  is  thus  pro- 
vided, and  subsequent  risk  of  ventral  hernia  is  entirely 
obviated.  But  if  special  difficulty  is  met  with  the  muscular 
incision  should  be  enlarged.  The  peritoneum  is  divided  with 
care,  as  the  csecum,  ileum,  or  omentum  may  be  adherent  to  the 
anterior   abdominal  wall   at    the   point   of   the   incision.     The 
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divided  peritoneum  on  either  side  of  the  wound  is  neatly  picked 
up  with  pressure  forceps,  and  as  these  are  drawn  upon  they  act 
as  retractors  and  facilitate  the  introduction  of  the  fingers  into 
the  abdomen.  Two  fingers  of  the  right  hand  are  passed  into  the 
cavity,  and  the  caecal  region  is  examined.  In  the  female  subject 
this  examination  should  always  include  the  right  ovary. 

Demonstrating  the  Appendix.— The  cscum  is  sought  for 
and  is  gently  drawn  out  of  the  wound  by  means  of  the  two  fingers. 
As  a  rule,  this  is  readily  done  when  there  are  no  adhesions,  and 
in  such  case  the  appendix  is  at  once  demonstrated.  In  a  large 
proportion  of  cases,  however,  there  are  difficulties  due  to  adhe- 
sions. The  whole  area  should  be  well  examined  with  the  fingers, 
and  the  wound  enlarged  if  necessary.  The  simplest  way  of  finding 
the  appendix  is  to  identify  the  caecum  and  the  terminal  part  of 
the  ileum,  and  where  these  two  meet,  the  appendix  will 
be  found.  The  separation  of  the  adherent  appendix  is  often 
tedious.  Care  must  be  taken  in  clearing  it  if  it  runs  inwards 
and  adheres  to  the  tissues  covering  the  iliac  artery  and  vein 
and  the  ureter.  Especial  care  is  necessary  when  the  ileum  is 
closely  involved  in  the  adhesions.  The  adherent  appendix  may 
open  by  one  or  more  ulcerations  into  the  caecum,  colon,  ileiun, 
or  rectiun,  and  the  apertures  left  in  these  viscera  by  the  removal 
of  the  appendix  must  be  carefully  closed.  The  appendix  is  often 
adherent  to  the  ovary  or  the  broad  ligament,  and  occasionally  it  is 
attached  to  the  bladder.  In  one  of  our  cases  it  opened  into  the 
interior  of  the  bladder.  The  diseased  structure  may  be  buried 
in  a  mass  of  omentum,  or  may  be  closely  united  to  the  mesentery, 
or  be  buried  in  dense  and  almost  cartilaginous  tissue  in  the  iliac 
fossa.  It  may  extend  upwards,  and  its  tip  be  found  under  the 
Uver,  and  it  has  been  known  to  adhere  to  the  gall-bladder.  A 
large  proportion  of  the  adhesions  encountered  are  dealt  with  by 
the  fingers.  There  must  be  no  tearing,  and  no  dragging  of 
tissues  apart  with  two  pairs  of  dissecting  forceps.  The  blunt 
dissector  is  often  useful.  All  resisting  adhesions  should  be  well 
defined  and  then  cut  with  scissors  or  a  scalpel.  Adherent  tags 
or  lumps  of  great  omentum  should  always  be  excised,  due  care 
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being  paid  to  ligature  of  their  vessels.  Now  and  then  the  infected 
and  inflamed  piece  of  omentum  is  converted  into  an  oval  uniform 
lump.  In  all  these  preliminary  measures  the  operator  should 
observe  the  rule  to  keep  close  to  the  appendix,  and,  above  all, 
seek  for  its  tip.  The  free  end  of  the  appendix  is  the  key  of  the 
position  when  adhesions  are  very  troublesome.  When  once  that 
is  found,  the  difficulties  are  nearly  over. 

In  many  cases  of  difficulty  it  is  well  to  divide  the  undisturbed 
peritoneum  of  the  right  iliac  fossa  well  to  the  outer  side  of  the 
distiurbed  area ;  by  working  along  in  the  retroperitoneal  tissue 
the  surgeon  reaches  the  adherent  bowel,  and  can  readily  detach 
it,  stripping  off  the  peritoneimi  with  it.  The  operator  should 
never  drag  upon  adherent  bowel,  especially  upon  adherent  ileum. 
The  only  structure  upon  which  considerable  traction  may  safely 
be  made  is  the  appendix.  This  organ  is  apt  to  be  much  contorted, 
and  is  often  bent  acutely  upon  itself.  Small  caseous  or  even 
calcareous  glands  in  the  mesentery  of  the  ileum  are  apt  to  mislead 
the  operator  when  adhesions  are  widespread.  A  small  hard  gland 
may  be  mistaken  for  the  end  of  the  appendix.  Even  Meckel's 
diverticulum  has  been  met  with  involved  in  the  adhesions  around 
a  diseased  appendix.  It  was  excised  close  to  its  origin  from  the 
ileum.  The  most  difficult  adhesions  are  met  with  when  the 
appendix  passes  into  the  true  pelvis,  and  is  possibly  in  com- 
munication with  the  rectum.  A  good  electric  light,  a  full  re- 
traction of  the  margins  of  the  wound,  a  very  free  incision,  and 
the  Trendelenburg  position  are  necessary  in  these  very  trouble- 
some cases. 

In  dealing  with  such  instances,  the  rule  should  always  be 
observed  to  keep  throughout  very  close  to  the  appendix,  which 
must  be  followed  as  a  guide. 

In  detaching  an  adherent  appendix  an  abscess  cavity  may 
be  discovered.  It  will  probably  communicate  with  the  bowel. 
It  should  be  well  sponged  out,  and  its  walls  gently  scraped. 
Some  surgeons  attach  importance  to  dusting  the  involved  area 
with  an  antiseptic  powder,  such  as  iodoform,  aristol,  etc.  The 
value  of  this  procedure  is  very  doubtful,  and  it  may  even  do  harm^ 
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In  certain  of  these  cases,  but  not  in  all,  a  drain  will  be  needed. 
A  considerable  amount  of  pale-yellow,  custard-like  material 
may  be  found  about  an  adherent  appendix.  It  should  be  care- 
fully scraped  away.  Caseous  glands,  if  readily  isolated,  should 
be  removed  whenever  possible. 

Treatment  of  the  Pedicle. — As  the  appendix  is  being  isolated, 
care  should  be  taken  to  demonstrate  its  f)edicle.  The  pedicle 
represents  the  meso-apj>endix,  or  at  least  the  source  of  the  blood 


{Afttr  Tis/ul.) 

I.  Peritoneal  coat,  refltcled  a(  i'  as  the  meso-appendix  ;  a.  Subperitoneal  coat,  with  vessels 
and  longiludinal  muscle  fibres ;  3,  Circubr  muscular  coal :  4,  Submucous  layer :  j, 
Mucous  layer,  uiih  glandular  crypts,  tubules,  and  closed  rollicles :  5'.  Muscubns 
mucosx ;  6.  Tubular  glands  :  7,  Lymphoid  follicles  ;  8,  Lumen  of  appendix. 

supply  of  the  appendix  {Fig.  ii.";,  i').  There  may  be  no  meso- 
appendix.  The  appendix  may  derive  its  blood  supply  direct 
from  caecal  arteries,  or  direct  from  adhesions.  It  may  be  supplied 
apparently  wholly  from  adherent  omentum.  Sometimes  the 
appendix  is  found  to  be  fibrous  and  shrunken,  and  in  such  case 
its  blood  supply  may  be  very  small.  Such  an  appendix  may  be 
removed  without  securing  any  vessels  by  ligature,  but  this  is 
very  rarely  the  case. 

In  an  uncomplicated  case  the  appendix  and  its   mesentery 
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are  readily  brought  out  of  the  wound,  and  the  rest  of  the  opera- 
tion may  be  described  as  it  would  apply  to  such  a  case.  The  end 
of  the  caecum,  the  appendix,  and  perhaps  the  termination  of  the 
ileum  are  now  the  only  exposed  parts  in  the  wound  ;  they  are  laid 
on  a  sterile  gauze-pad  or  sponge,  any  other  part  of  intestine  or 
omentum  being  returned  within  the  abdomen.  The  meso-appendix 
is  spread  out.  When  the  organ  is  involved  in  the  caecal  fossae, 
this  may  not  be  readily  done  until  the  folds  of  peritoneum  which 
hide  the  meso-appendix  are  neatly  divided.  These  folds  do  not 
represent  adhesions.  Close  to  the  base  of  the  appendix  a  gap 
will  always  be  noticed  between  the  blood-vessels  going  to  the 
little  tube.  The  meso-appendix  is  perforated  at  this  gap,  and  a 
silk  ligature  is  passed  through  by  means  of  an  aneurysm  needle 
or  a  pair  of  forceps.  This  ligature  will  suffice  to  secure  the  meso- 
appendix  when  it  is  small.  When  it  is  wide  the  membrane  and 
its  vessels  should  be  secured  by  two  silk  ligatures.  The  meso- 
appendix  is  now  divided  between  the  ligature  or  ligatures  and 
the  appendix.  Before  it  is  cut,  the  meso-appendix  on  the  proximal 
side  of  the  ligatures  is  secured  by  pressure  forceps  to  prevent  it 
from  slipping.  The  divided  meso-appendix  may  need  a  second 
ligature  before  these  forceps  are  detached  and  the  stump  is 
allowed  to  drop  back.  When  the  appendix  is  adherent  the 
adhesions  are  dealt  with  similarly,  and  the  organ  about  to  be 
removed  is  entirely  freed  from  its  boold  vessels. 

Removal  of  the  Appendix. — A  ligature  must  be  applied  at 
the  very  base  of  the  appendix.  This  ligature  may  be  secured 
— if  thought  well — before  the  meso-appendix  is  dealt  with.  The 
ligature  is  of  silk,  and  is  passed  through  the  gap  between  the 
vessels  to  which  attention  has  been  directed.  The  peritoneum 
is  divided  with  a  scalpel  in  a  circular  manner,  at  the  point  at 
which  the  ligature  will  come.  The  serous  membrane  is  just 
sufficiently  turned  back  to  make  room  for  the  ligature.  In 
many  cases,  if  the  circular  cut  is  carefully  taken  into  the  sub- 
mucous layer  (Fig.  115,  4)  a  satisfactory  cuff  formed  chiefly  of 
peritoneal  and  muscular  layers  can  be  reflected  for  a  short  distance. 
Its   reflection   certainly  makes   the   insertion  of   the   Lembert 
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sutures  easier,  and  also  the  application  of  the  constricting  liga- 
ture at  the  highest  possible  point.  The  ligature  is  securely 
tied.  The  appendix  is  then  cut  off  with  scissors  close 
to  the  ligature.  The  scissors  thus  used  are  at  once 
put  aside,  and  must  not  be  employed  again  until  they  have 
been  freed  of  infection.  The  stump  of  mucous  membrane  is 
trimmed  down,  and  the  instrument  or  instruments  used  are  put 
aside,  as  they  will  be  infected.  The  practice  of  applying  the 
actual  cautery  or  pure  carbolic  acid  to  the  appendix  stump  is 
to  be  condemned.  So  long  as  the  divided  stump  is  exposed  it 
is  held  in  position  by  the  ligature  which  encircles  it.  The  utmost 
care  must  be  taken  that  it  touches  nothing.  If  it  accidentally 
touches  the  parietal  wound,  the  wound  is  quite  likely  to  give 
trouble  later  on.  The  stump  is  now  sequestrated  by  a  series  of 
Lembert's  sutures,  made  of  fine  silk.  The  sutures  involve  the 
caecal  wall  around  the  stump  of  the  appendix.  The  stump  is 
thus  inturned  and  hidden  from  view,  and  is  perfectly  secured. 
To  cover  the  stump  with  a  hood  or  flap  of  peritoneum  derived 
from  the  appendix  itself  is  not  always  either  possible  or  desirable. 
All  ligatures  are  cut  short,  and  the  caecum  is  returned  into  the 
abdomen.  Occasionally  the  peritoneal  coat  of  the  csecum  is  not 
available  for  helping  to  cover  in  the  appendix  stump.  In  such  an 
instance  it  is  easy  to  find  suitable  serous  membrane  in  the  vicinity. 
It  is  important  that  the  appendix  should  be  divided  as  close 
to  the  caecum  as  is  possible.  The  stricture  which  has  caused 
the  trouble  may  be  at  the  orifice  of  the  appendix.  The  following 
case  serves  to  illustrate  this  point.  In  a  young  man  of  twenty 
a  surgeon  *'  removed  "  the  appendix  for  the  relief  of  recurrent 
appendicitis.  In  spite  of  the  operation,  the  attacks  continued 
precisely  as  before ;  the  abdomen  was  again  opened,  and  it  was 
found  that  the  previous  operator  had  left  a  stump  of  appendix 
which  measured  three-quarters  of  an  inch  in  length.  This  was 
much  distended,  and  was  strictured  at  its  origin  from  the  caecum. 
The  stump  was  removed,  and  the  attacks  ceased.  In  another 
instance  the  appendix  was  closely  adherent  to  the  caecum,  and 
had  evidently  been  bent  acutely  upon  itself.    The  surgeon  had 
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removed  that  part  of  the  appendix  which  projected  from  the 
caecal  wall.  The  proximal  part,  which  was  fixed  to  the  caecum 
and  buried  in  adhesions,  had  been  left  behind.  This  segment 
measured  one  inch,  and  had  given  continual  trouble. 

Closure  of  the  Wound.— Small  blunt  hooks  are  introduced 
into  the  ends  of  the  wound,  and  by  means  of  them  the  edges 
of  the  wound  are  kept  in  perfect  line,  and  the  parietes  are  with- 
drawn from  the  subjacent  viscera.  The  pressure  forceps,  -which 
still  hold  the  cut  edges  of  the  peritoneum,  are  removed  by  cutting 
away  the  little  tag  of  (damaged)  peritoneum  which  they  grip 
between  their  blades.  The  peritoneum  is  united  by  a  continuous 
catgut  suture.  The  rest  of  the  wound  is  closed  by  means  of 
silkworm-gut  sutures,  involving  the  skin  and  the  muscles,  which 
are  neatly  picked  up  in  precise  order.  In  muscular  subjects 
the  muscles  may  be  separately  united  by  a  series  of  buried  sutures 
of  kangaroo  tendon.  In  such  cases  there  will  therefore  be  a  line 
of  sutures  for  the  peritoneum,  for  the  muscles,  and  for  the  skin 
respectively. 

On  the  whole  we  prefer  the  method  of  four-layer  suture. 
Certainly  it  is  essential  to  suture  the  peritoneal  layer  separately 
— as  it  is  important  to  prevent  adhesions  in  future,  and  without 
the  suture  the  two  cut  edges  are  apt  to  gape  considerably.  If 
the  transversahs  and  internal  oblique  have  been  at  all  divided 
or  widely  separated  two  or  three  deep  tendon  or  catgut  sutures 
should  be  inserted.  The  external  obHque  must  be  sutured 
separately  and  carefully.  It  is  easy  to  incur  the  reproach  of 
excessive  care  in  the  matter  of  closure  of  an  abdominal  woimd, 
but  attention  to  such  details  and  five  minutes  spent  over  them 
may  make  the  difference  between  an  absolutely  sound  abdominal 
scar  and  one  that  subsequently  yields.  From  the  experience  of 
many  hundred  cases  we  affirm  that  a  ventral  hernia  after  removal 
of  the  appendix  d  froid  should  never  occur,  and  that  its 
development  is  a  proof  that  the  operator's  method  of  closing 
the  abdominal  wound  was  an  imperfect  one.  Of  course  this  does 
not  apply  to  the  cases  where  an  abscess  has  been  drained. 

Notes  on  the  Operation. — ^As  a  rule  the  removal  of  the  vermi- 
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form  appendix  during  the  interval  is  a  simple  and  very  satisfactory 
operation.  The  patient  needs  only  to  remain  in  bed  for  a  fort- 
night after  it,  a  light  diet  being  given,  and  constipation  guarded 
against. 

It  is,  however,  impossible  to  predict  what  difficulties  will  be 
met  with  during  the  operation,  and  occasionally  the  operator's 
skill  and  patience  are  tested  to  the  utmost.  When  firm  adhesions 
have  given  much  trouble,  or  when  an  abscess  has  been  found 
about  the  appendix,  it  is  generally  best  to  insert  a  small  drainage- 
tube  at  one  end  of  the  wound  ;  this  need  not  interfere  with  sound 
closure  of  the  rest  of  it.  The  tube  is  left  in  for  several  days. 
In  the  great  majority  of  cases,  however,  no  drain  is  required. 

Many  operators  use  a  small  clamp  for  crushing  the  base  of 
the  appendix  before  applying  the  constricting  ligature.  There 
is  no  special  advantage  in  this. 

Mr.  Battle,  Professor  Roux,  and  others,  have  advocated  that 
the  abdominal  incision  should  as  a  rule  be  made  over  the  outer 
edge  of  the  rectus  muscle.    The  wound  is  a  nearly  vertical  one. 

The  sheath  of  the  rectus  muscle  being  opened,  it  is  drawn  in- 
wards, and  the  posterior  layer  of  the  sheath,  transversalis  fascia, 
and  peritoneum  divided.  The  incision  is  perhaps  especially 
adapted  for  cases  in  which  the  appendix  dips  towards  the  pelvis, 
or  where  special  difficulty  is  expected  and  a  long  incision  required. 
It  is  claimed  in  its  favour  that  however  long  the  incision,  there 
is  no  risk  of  a  ventral  hernia  ensuing,  as  the  rectus  muscle  comes 
over  the  weak  spot.  If  this  incision  be  adopted,  the  position 
of  the  deep  epigastric  vessels  must  be  kept  in  mind.  If  one  or 
more  nerves  entering  the  rectus  muscle  at  its  outer  edge  are 
seen,  they  should  be  spared  division  if  possible. 

Although  this  incision  through  the  rectus  sheath  is  widely 
employed,  our  personal  experience  of  it  has  not  been  very  favour- 
able. Its  use  may  cramp  the  operator  in  getting  at  the  appendix 
when  the  latter  lies  in  the  outer  part  of  the  iliac  fossa.  It  is 
distinctly  more  difficult  to  sew  up  the  peritoneum  behind  the 
rectus  than  in  the  other  incision.  Finally,  the  latter  has  the 
advantage  that  it  is  readily  extended  in  any  required  direction, 
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and  with  careful  suture — ^layer  by  layer — there  is  no  fear  of  a 
ventral  hernia  resulting. 

OMENTAL    SUTURE    (ePIPLOPEXY)    FOR   CIRRHOSIS   OF   THE 

LIVER 

Mr.  Rutherford  Morison  in  England  devised  and  practised 
this  operation  with  the  view  of  relieving  the  portal  congestion  by 
providing  anastomotic  channels  between  the  omental  veins  and 
those  of  the  anterior  abdominal  wall. 

Soon  afterwards,  M.  Talma  independently  described  the  same 
procedure — and  hence  it  is  often  known  as  the  Talma-Morison 
operation,  though  Epiplopexy  is  a  far  better  name.  M.  Mon- 
profit has  written  an  elaborate  monograph  on  the  subject,  with 
details  of  upwards  of  200  cases. 

Whether  the  operation  has  given  sufficient  benefit  to  justify 
its  continued  performance  is  somewhat  doubtful.  It  has  a  heavy 
mortality — 33  per  cent.  (Sinclair  White's  collected  statistics, 
Brit.  Med.  Journ.,  September,  1906).  Of  the  cases  which  recover 
about  one-half  are  not  improved  by  the  operation.  This  leaves 
the  small  proportion  of  one  in  three  cases  in  which  anything  like 
a  cure  has  followed  the  operation.  And  it  must  be  remembered 
that  spontaneous  improvement  or  recovery  is  not  unknown  after 
simple  tapping,  provided  the  alcoholic  habit  is  completely  dis- 
carded by  the  patient. 

Before  the  operation  is  decided  on  the  following  points  are 
worthy  of  note  : — 

1.  The  cases  should  be  carefully  selected.  If  there  is  no  prospect 
of  the  patient  giving  up  entirely  the  use  of  alcoholic  stimulants 
the  operation  can  only  end  in  disappointment. 

2.  The  existence  of  other  visceral  disease  (cardiac  failure  or 
chronic  nephritis,  for  example)  should  negative  the  idea  of  opera- 
tion. The  subjects  of  alcoholic  cirrhosis  of  the  liver  are  among 
the  very  worst  for  any  surgical  procedure. 

3.  The  operation  at  best  can  only  increase  to  a  slight  extent 
the  collateral  circulation  which  normally  exists  between  the  small 
peripheral  branches  of  the  portal  and  systemic  veins. 
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4.  The  operation  has  the  drawback  of  leaving  an  omental 
band  which  may  subsequently  give  trouble,  and  of  favouring  the 
occurrence  of  ventral  hernia. 

The  Operation. — An  incision  is  made  through  the  abdominal 
wall,  slightly  to  the  right  of  the  middle  line,  with  its  lower  end 
opposite  to  the  umbilicus.  The  ascitic  fluid  is  gradually  evacuated 
and  the  incision  enlarged  to  about  four  inches.  The  right  edge  of 
the  wound  is  held  aside,  and  an  area  of  the  peritoneal  surface  is 
scarified  or  briskly  rubbed.  The  omentum  is  then  fixed  to  this 
area  by  a  few  catgut  sutures,  and  the  abdominal  wound  is  care- 
fully closed  layer  by  layer.  Some  silkworm-gut  sutures  should 
be  made  to  traverse  both  skin  and  aponeurosis,  and  should  be 
firmly  secured  by  double  knots.  These  should  be  left  in  for  at 
least  a  fortnight,  as  it  is  of  importance  to  secure  firm  union. 
The  ascitic  fluid  will  probably  collect  again  in  a  few  days,  and 
there  is  a  marked  tendency  for  the  scar  to  yield.  It  is  well  to 
secure  the  dressings  by  an  elastic  bandage. 

Note. — ^The  incision  is  placed  in  the  upper  part  of  the  abdomen, 
as  the  omentum  may  be  short,  and  if  the  latter  be  fixed  low  down 
to  the  abdominal  wall  it  might  form  a  tight  band.  It  has  often 
been  necessary  to  resort  to  frequent  tapping  after  the  operation, 
for  the  rehef  afforded  by  the  anastomotic  vdns  is  only  slight  in 
the  majority  of  cases. 


2  B 


CHAPTER   XIV 
OPERATIONS  ON  THE  SPLEEN 

SPLENECTOMY 

Splenectomy,  or  extirpation  of  the  spleen,  has  been  carried 
out  in  cases  of  injury  or  prolapse  of  the  spleen,  in  certain  in- 
stances of  movable  spleen,  in  simple  hypertrophy  of  the  organ, 
in  "  Banti's  disease,"  and  in  some  cases  of  tumour  of  the  spleen, 
etc.  The  indications  for  the  operation  will  be  considered  with 
its  prognosis  at  the  end  of  this  chapter  (p.  423). 

The  history  of  the  operation  is  thus  given  by  Sir  Spencer  Wells 
in  his  "  Surgical  Treatment  of  Abdominal  Tumours "  (p.  182)  : — 
"  I  think  we  may  look  upon  the  case  of  extirpation  of  the  spleen 
attributed  to  Zaccarelli  in  1549  ^^  apocryphal.  We  do  not  find  any- 
thing authentic  till  1826,  in  which  year  Quittenbaum,  of  Kostook, 
removed  a  diseased  spleen  from  a  woman,  who  died  of  shock  in  six 
hours.  Then,  in  1855,  Kiickler,  of  Darmstadt,  reported  that  he  had 
done  the  operation  on  a  man  who  had  enlarged  spleen  from  ague. 
He  encountered  no  special  difficulty  in  his  imdertaking,  but  lost 
the  patient  from  haemorrhage  two  hours  after  operation."  The  first 
operation  in  England  was  performed  by  Sir  Spencer  Wells  in  1865. 
The  patient  lived  six  days.  P6an,  who  operated  in  1867,  had  what 
may  be  termed  the  first  successful  result  in  modern  times.  Since  then 
the  operation  has  been  extensively  practised,  and  with  a  considerable 
degree  of  success. 

Anatomical  Points. — ^The    spleen    most    closely   approaches 

the  surface  in  the  parts  covered  by  the  tenth  and  eleventh  ribs. 

Above  this  it  is  entirely  overlapped  by  the  edge  of  the  lung. 

It  is  in  aU  parts — ^when  of  normal  size — separated  from   the 

parietes  by  the  diaphragm. 

Its  long  axis  coincides  very  nearly  with  the  line  of  the  tenth 
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rib.  "  Its  highest  and  lowest  points  are  on  a  level,  respec- 
tively, with  the  ninth  dorsal  and  first  lumbar  spines  ;  its  inner 
end  is  distant  about  one  and  a  half  inches  from  the  median 
plane  of  the  body,  and  its  outer  end  about  reaches  the  mid- 
axillary  line  "  (Quain). 

The  three  surfaces  of  the  spleen — gastric,  renal,  and  phrenic 
— are  well  shown  in  Fig.  n6. 

The  peritofleum  which  invests  the  spleen  is  reflected  at  the 


D  VASCULAR   SUPPLY  Ot  THB  SPLEEN  {%).      (After  TtStlll.) 


hilum,  and  passing  on  to  the  stomach  forms  the  gastro-splenic 
omentum.  This  omentum  contains  the  splenic  and  other  vessels, 
and  forms  the  pedicle,  which  has  to  be  dealt  with  when  the 
organ  is  excised.  The  splenic  artery  breaks  up  into  branches — 
which  vary  from  five  to  seven  in  number — just  before  "it  reaches 
the  gland.  These  branches  vary  in  length  and  size,  and  will 
probably  have  to  be  dealt  with  individually  in  cases  of  great 
enlargement. 

The  vasa  brevia,  from  four  to  six  in  number,  are  directed 
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forwards  and  to  the  right,  and  lie  also  in  the  gastro-splenic 
omentum.  Some  issue  from  the  trunk  of  the  splenic  artery, 
some  from  its  terminal  branches.  They  all  reach  the  left 
extremity  of  the  stomach.  Some  or  aU  of  these  branches 
may  be  divided  in  the  pedicle. 

The  gastro-epiploica  sinistra  artery  also  occupies  the  gastro- 
splenic  omentum  for  a  small  part  of  its  course. 

The  splenic  vein  is  placed  below  the  artery.  'Its  tributaries 
correspond  to  the  branches  of  the  artery,  and  the  tnmk  of  the 
vessel  is  of  considerable  size. 

The  comparative  thinness  of  the  spleen  capsule,  and  the 
peculiar  friability  of  the  splenic  tissue,  must  be  borne  in  mind. 

Instruments  Required. — ^Those  required  for  ovariotomy,  with 
the  exception  of  such  special  instruments  as  the  ovarian  trocar. 
Four  or  more  good  clamps  must  be  at  hand. 

The  Operation. — ^The  parietal  incision  is  conveniently  made 
along  the  outer  edge  of  the  left  rectus  muscle.  It  is  vertical, 
and  may  need  to  be  of  considerable  length.  Its  upper  extremity 
should  lie  near  to  the  ribs.  If  this  vertical  incision  is  found  not 
to  be  sufficient  a  second  should  be  added,  passing  from  its 
centre  well  outwards  into  the  loin.  In  many  of  the  reported 
cases  a  median  incision  has  been  made  use  of,  and  in  dealing 
with  very  large  tumours  it  is  perhaps  the  more  convenient. 

The  peritoneum  having  been  opened,  the  tumour  is  exam- 
ined. If  any  adhesions  exist,  they  must  be  at  once  dealt  with. 
If  very  extensive  adhesions  are  discovered,  which  serve  to 
connect  the  spleen  with  adjacent  viscera,  and  to  obscure  the 
anatomical  details  of  the  part,  the  operation  had  probably 
better  be  abandoned.  The  omentum  is  not  unfrequently  found 
to  be  adherent  to  the  tumour,  and  some  trouble  has  arisen  from 
the  accidental  division  of  the  large  vessels  which  may  be  found 
in  that  structure.  The  veins  in  those  peritoneal  bands  which  are 
connected  with  the  spleen  are  in  some  cases  greatly  enlarged, 
and  care  should  be  taken  that  they  are  well  secured  between 
two  clamps  before  division.  The  lieno-renal  and  lieno-phrenic 
ligaments  require  special  attention. 
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The  enlarged  spleen  is  now  gently  drawn  through  the  wound. 
The  organ  must  be  handled  with  the  greatest  care,  and  any 
attempts  to  force  it  through  a  comparatively  small  incision 
must  be  avoided.  The  spleen  has  sometimes  been  ruptured 
during  removal  as  the  result  of  too  severe  pressure  brought  to 
bear  upon  it. 

The  tumour  must  be  allowed  to  escape  slowly,  and  as  it 
protrudes  the  pedicle  must  be  from  time  to  time  inspected, 
lest  undue  traction  be  made  upon  the  vessels  therein,  and 
especially  upon  the  thin-walled  veins. 

Dragging  upon  the  pedicle  has  produced  alarming  S3miptoms 
of  collapse,  due,  no  doubt,  to  injury  to  the  splenic  nerve  plexus, 
which  is  derived  from  the  solar  plexus. 

The  most  important  feature  of  the  whole  operation  is  con- 
cerned with  the  treatment  of  the  pedicle. 

A  clamp  should  be  applied  at  a  short  distance  from  the  spleen 
so  as  to  include  both  splenic  artery  and  vein  in  its  grasp.  In 
fixing  the  clamp  care  must  be  taken  not  to  include  or  damage 
the  tail  of  the  pancreas  or  the  stomach  wall.  A  second  clamp 
applied  close  to  the  spleen  will  render  ligature  of  the  vessels 
between  them  easy. 

By  means  of  a  large  blunt  aneurysm  needle  ligatures  can 
then  be  carried  round  the  pedicle  vessels  on  the  distal  side 
of  the  clamp  and  tied  securely.  The  danger  of  cutting  through 
the  vessel  walls  if  too  much  force  be  used  should  be  remembered. 
Nothing  is  better  than  kangaroo  tendon  for  the  ligatures,  though 
as  a  rule  silk  has  been  employed.  After  the  spleen  has  been 
removed  the  clamps  should  be  carefully  relaxed,  and  any  addi- 
tional ligatures  applied  that  are  necessary. 

In  more  than  one  case  a  small  artery  has  slipped  out  from 
its  ligature,  and  severe  bleeding,  difficult  to  check,  has  followed. 

Some  surgeons  tie  the  pedicle  in  two  intertwined  ligatures 
and  then  add  a  separate  ligature  around  the  whole  stump. 

No  special  advantage  has  been  shown  to  attend  the  practice 
of  ligaturing  the  artery  and  the  vein  separately. 

Care  must  be  taken  that  the  structures  of  the  pedicle  are 
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relaxed  at  the  moment  that  each  ligature  is  tied.  It  is  better 
to  err  in  the  direction  of  applying  too  many  ligatures  than  to 
attempt  to  include  the  whole  pedicle  in  one  or  even  two  knots. 
The  ideal  method — ^if  time  ever  permitted — ^would  be  to  tie 
each  vessel  separately. 

In  dealing  with  the  pedicle,  the  pancreas  has  been  woimded, 
and  the  tip  or  tail  of  that  organ  has  even  been  included  in  the 
ligature. 

The  ligatures  having  been  all  cut  short,  the  peritoneal  cavity 
is  well  cleansed,  and  the  abdominal  wound  is  closed. 

The  movable  or  wandering  spleen  can  very  seldom  indeed 
require  to  be  removed.  It  gives  trouble  not  by  mere  wandering, 
but  by  becoming  twisted  on  its  pedicle.  The  rotation  of  the 
pedicle  may  be  such  that  all  blood  supply  from  the  splenic 
artery  is  cut  off,  and  the  organ  receives  its  nourishment  through 
adhesions  mainly  of  the  omentum.  I  have  in  two  instances 
exposed  a  movable  spleen  which  had  become  twisted  on  its  pedicle. 
In  one  case  the  organ  was  in  the  pelvis,  was  easily  felt  per  rectum^ 
and  was  supposed  to  be  a  congenital  sacro-coccygeal  tumour. 
In  the  other  instance  it  was  in  the  left  iliac  region,  and  had 
been  diagnosed  as  an  ovarian  cyst.  In  both  cases  perfect  relief 
of  all  S5miptoms  followed  the  operation,  which  was  represented 
by  untwisting  the  pedicle  as  far  as  was  possible,  by  dividing 
adhesions  likely  to  cause  trouble,  by  separating  intestine  which 
might  have  become  compressed  or  kinked,  and  by  so  securing 
the  pedicle  by  numerous  sutures  that  further  rotation  could 
not  occur.  In  the  latter  of  the  two  cases  the  spleen  was  the 
seat  of  an  enormous  infarct. 

In  some  cases  a  wandering  spleen  has  been  secured  in  place 
to  the  parietes  by  sutures  passing  through  the  capsule,  though 
the  latter  is  so  friable  as  a  rule  that  it  is  difficult  to  prevent  the 
sutures  from  cutting  through. 

Comment. — ^The  great  risk  of  the  operation  of  splenectomy  is 
haemorrhage  from  the  pedicle.  In  twenty-nine  cases  collected 
by  Collier,  no  less  than  fourteen  died  directly  from  bleeding. 

The  treatment  of  the  pedicle  constitutes  the  main  feature 
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of  the  operation,  and  next  to  it  must  rank  the  treatment  of 
such  adhesions  as  may  exist. 

Results. — Mr.  Wright,  of  Manchester,  has  collected  sixty- 
two  cases  of  splenectomy.  In  twenty-two  cases  the  operation 
was  for  leukaemia,  and  all  the  patients  died.  In  twenty-three 
cases  the  spleen  was  the  seat  of  simple  hypertrophy,  and  fifteen 
patients  died.  Of  seven  who  were  operated  on  for  malarial 
disease,  five  recovered  ;  and  of  three  on  whom  splenectomy 
was  performed  for  cystic  disease,  all  recovered  {Med,  Chron.j 
December,  1888). 

In  "  Banti's  disease "  the  spleen  becomes  large  and  hard, 
the  patient  is  anaemic,  and  ultimately  cirrhosis  of  the  liver  with 
ascites  follows.  Splenectomy  appears  to  result  in  cure,  and  many 
cases  have  been  recorded.  Dr.  G.  E.  Armstrong  {Brit.  Med. 
Journ.y  Nov.  loth,  1906)  collected  thirty-two  cases  with  nine 
deaths,  but  this  percentage  (twenty-eight)  most  certainly  does  not 
represent  the  real  mortality  of  the  operation,  as  it  contains 
chiefly  isolated  cases  published  by  various  surgeons.  The  direct 
mortality  of  excision  of  the  spleen  for  Banti's  disease  is  probably 
at  least  40  per  cent,  to  50  per  cent.,  and  the  real  value  of 
the  operation  is  still  uncertain.  The  true  nature  of  the  disease 
is  a  mystery. 

It  is  obvious  that  excision  of  the  spleen  as  a  method  of  treat- 
ment of  leukaemia  cannot  be  condemned  too  strongly,  for  in 
this  condition  the  operation  is  simply  deadly  in  its  results.  For 
simple  hypertrophy  it  is  not  justifiable,  and  for  malarial  enlarge- 
ment of  the  spleen  excision  is  far  too  heroic  a  treatment.  At 
present  we  know  too  little  of  the  so-called  Banti's  disease 
to  decide  whether  splenectomy  should  continue  to  be  resorted 
to.  It  must  be  admitted  that  whilst  malarial  or  leukaemic 
enlargement  may,  and  not  unfrequently  does,  subside  imder 
treatment  by  arsenic,  iron,  and  other  drugs,  in  Banti's  disease 
no  remedies  appear  to  have  any  effect,  and  the  progress 
is  a  slow  and  steady  one  towards  death.  But  the  very  heavy 
mortality  of  the  operation  must  be  well  borne  in  mind  before 
resorting  to  it. 
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The  chief  indications  for  excision  of  the  spleen  are  (i)  a 
wandering  state  of  the  organ  provided  that  it  causes  real  and 
persistent  trouble,  or  is  complicated  by  torsion  of  the  pedicle ; 
and  (2)  traumatic  rupture  of  the  spleen. 

An  excellent  review  of  the  operation  for  rupture  of  the  spleen 
has  been  given  by  Mr.  Graham' Simpson  {Clin.  Soc.  Trans.,  1906, 
p.  33).  He  reports  a  case  successfully  operated  on  by  him 
within  six  hours  of  the  accident  (a  fall  which  produced  fracture 
of  one  femur),  and  simunarises  seventy  other  cases  recorded 
since  1890.  Of  these  seventy  cases  twenty-eight  proved  fatal 
without  operation,  of  the  forty-two  patients  operated  on  fifteen 
(36  per  cent.)  died,  and  twenty-seven  (64  per  cent.)  recovered. 
Mr.  Simpson  believes  that  this  mortality  is  "  probably  much 
too  favourable,"  and  he  points  out  how  gravely  the  danger  of 
the  operation  is  increased  by  the  existence  of  previous  adhesions 
of  the  spleen.  He  regards  exploratory  operation  as  being  in- 
dicated in  every  case  in  which  rupture  is  suspected.  The  spleen 
has  such  important  functions  with  regard  to  the  blood  that  one 
would  expect  its  sudden  removal  to  be  followed  by  serious  effects. 
Fortunately  the  blood-marrow  and  the  lymphatic  glands  appear 
to  compensate  for  the  loss  of  the  spleen.     Mr.  Simpson  writes  : — 

"  The  sequela  of  the  operation  of  splenectomy  present  a  most 
interesting  problem. 

**  The  majority  show  no  abnormal  effect  except  a  transient 
anaemia  and  leucocytosis  which  swing  back  to  normal  in  about 
a  month,  and  an  enlargement  of  the  lymph-glands,  most  often 
the  left  axillary  and  inguinal ;  otherwise  the  patients  are 
healthy. 

"  In  two  cases  the  patients,  though  pregnant  at  the  time  of 
operation,  have  gone  on  to  term.  Another  patient  was  suc- 
cessfully operated  on  for  a  resulting  ventral  hernia.  A  fourth 
recovered  from  an  attack  of  typhoid  fever  after  losing  his  spleen. 

**  In  five  recorded  cases  (viz.  those  of  Messrs.  Ballance,  Bernard 
Pitts,  Rutherford  Morison,  Heaton  and  Burrows)  a  curious  set 
of  symptoms  supervened  on  or  after  the  tenth  day ;  these  were 
progressive  emaciation   (one  case  lost  three  stone),  attacks  of 
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epigastric  pain,  pyrexia,  thirst,  rapid  pulse  and  respiration, 
headache,  drowsiness  and  irritability  of  temper. 

"These  cases  have  cleared  upon  the  exhibition  of  arsenic  and 
sheep's  spleens  ;  in  one  case  the  patient  relapsed  when  the  treat- 
ment was  discontinued. 

"  Mr,  Ballance  has  suggested  that  these  symptoms  may  be 
due  to  the  fact  that  it  takes  some  time  for  the  other  organs  of 
the  body  to  take  over  the  functions  of  the  spleen,  and  that  it 
is  less  likely  to  occur  in  children,  in  whom  the  tissues  are  said 
to  be  less  specialised.  The  latter  part  of  his  theory  is  not  sup- 
ported by  the  ages  of  the  five  cases  which  I  have  just  referred  to  ; 
they  were  4,  9,  16,  36,  and  45  years." 


CHAPTER   XV 
OVARIOTOMY 

History  of  the  Operation.— Robert  Houston,  of  Glasgow,  treated 
an  ovarian  tumour  by  operation  in  1701.  The  patient  recovered, 
but  the  operation  appears  to  have  been  represented  merely  by  an 
incision  into  the  cyst  and  the  evacuation  of  its  contents.  The 
first  complete  and  deliberate  ovariotomy  was  carried  out  by 
Ephraim  McDowell,  of  Kentucky,  in  1809.  The  pedicle  was 
secured  by  a  ligature,  the  ends  of  which  were  brought  out  of  the 
wound.  The  patient  made  an  excellent  recovery.  In  1821 
Nathan  Smith,  of  Connecticut,  who  appears  to  have  been  ignorant 
of  McDowell's  work,  performed  a  successful  ovariotomy,  in 
which  he  secured  the  pedicle  with  animal  ligatures,  which  were 
cut  short.  The  operation  made  great  progress  in  America  in 
the  hands  of  Dunlap,  Atlee,  and  others,  and  by  the  year  1850 
at  least  thirty-six  ovariotomies  had  been  performed  in  that 
country,  with  twenty-one  recoveries. 

In  Great  Britain  Lizars  is  reported  as  operating  in  1824  and 
1825,  but  his  results  were  not  encouraging.  Granville  operated 
in  London  in  1826  and  1827.  In  1842  Charles  Clay,  of  Man- 
chester, commenced  to  perform  ovariotomy.  He  carried  out  a 
large  number  of  operations,  and  met  with  a  fair  degree  of  success. 
By  the  year  1850  ninety-one  ovariotomies  had  been  performed 
in  Great  Britain,  with  a  mortality  of  36.27  per  cent.  Spencer 
Wells  performed  his  first  complete  ovariotomy  in  1858,  and 
Keith  in  1862.  For  some  years  these  surgeons  were  the  two 
prominent  figures  in  the  development  of  ovariotomy,  and  it 
was  under  their  hands  mainly  that  the  modem  operation  was 
evolved.    Ovariotomy  has  now  been  shown  to  be  one  of  the 

simplest  and  safest  major  operations  in  surgery,  and  there  are 
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very  few  surgeons  who  have  not  had  a  personal  experience  of 
this  measure. 

The  history  of  the  operation  is  associated  to.  a  large  extent 
with  an  account  of  the  different  manner  in  which  the  ovarian 
pedicle  has  been  treated  at  different  times.  McDowell  used  a 
single  ligature,  and  left  the  ends  outside.  Nathan  Smith  carried 
out  the  now  accepted  method  of  securing  the  pedicle  with  ligatures, 
which  were  cut  short,  and  of  dropping  the  stump  into  the  abdomen. 

Ovariotomy,  the  most  frequently  performed  of  abdominal 
operations,  includes  the  procedure  for  the  removal  not  only  of 
ovarian  tumours,  but  also  of  tumours  of  the  parovarium,  broad 
ligament,  and  Fallopian  tubes. 

Anatomical  Points. — ^The  following  account  of  the  surgical 
anatomy  of  the  ovary.  Fallopian  tube,  and  broad  ligament  is 
taken  from  Doran's  admirable  work  : — 

Each  Fallopian  tube  lies  between  the  layers  of  the  broad 
ligament,  which  are  reflected  over  its  upper  surface  and  meet 
along  its  lower  surface,  when  they  are  continued  downwards 
towards  the  ovary.  The  serous  membrane  is  held  on  to  the 
tube  by  connective  tissue,  generally  a  little  tenser  and  firmer 
than  that  which  lies  between  the  layers  of  the  broad  ligament 
lower  down.  Still,  it  is  easily  stripped  off  from  the  tube, 
whether  by  design  or  accident.  The  thin-walled  cysts,  so 
conunon  in  the  folds  of  the  broad  ligament,  are  rare  along  this 
line  of  reflection  over  the  tube ;  and  when  they  develop  there 
they  seldom,  if  ever,  grow  large. 

The  surgeon  must  not  forget  the  fact  that  the  ostium  of 
the  tube  opens  into  the  peritoneal  cavity.  Fortunately,  in- 
flammatory processes  tend  to  close  the  ostium,  and  thus  protect 
the  peritoneum.  If  the  tube  be  divided  during  an  operation, 
care  must  be  taken  that  the  orifice  on  the  proximal  side  is  well 
closed.  Each  tube  measures  about  four  inches  in  length  when  not 
stretched  artificially.  It  is  seldom  or  never  of  the  same  length 
on  the  two  sides.  It  becomes  extended  to  an  extreme  degree 
in  cases  of  simple  broad  ligament  cysts  which  press  against  it. 
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The  first  inch  from  the  fundus  of  the  uterus  outwards  is 
straight  and  narrow  ;  this  is  known  as  the  isthmus.  The  re- 
mainder is  dilated,  and  is  called  the  ampulla.  This  terminates 
externally  in  the  conspicuous  fimbriated  extremity,  which  sur- 
rounds the  ostium,  or  opening  of  the  tube  into  the  peritoneal 
cavity.     {See  Fig.  ii8  and  Plate  XIV.) 

The  canal  of  the  tube  is  very  narrow  at  the  isthmus,  barely 
admitting  a  bristle,  and  is  narrowest  at  its  junction  with  the 
uterine  cavity.    Along  the  ampulla  the  canal  is  wider. 

There  can  be  no  doubt  that  the  Fallopian  tube  is  naturally 
patent.  Vaginal  injections  (as  Dr.  Matthews  Duncan  has  shown) 
may  pass  into  the  peritoneal  cavity  and  set  up  peritonitis. 

Of  the  fimbriae  one  is  much  longer  and  thinner  than  the 
rest,  and  is  known  as  the  ovarian  fimbria.  It  runs  on  to  the 
tissues  of  the  ovary.  It  is  a  good  guide  when  the  parts  are  altered 
by  new  growths — indeed,  the  fimbriae  altogether  are  excellent 
landmarks.  Unfortunately,  they  are  rapidly  obliterated  in 
inflammatory  diseases  of  the  tube  itself,  and  this  may  cause 
great  confusion  to  the  operator.  The  ovarian  fimbria  is  extremely 
elongated  in  cases  of  simple  broad  ligament  cyst. 

The  outer  part  of  the  Fallopian  tube  turns  downwards  ex- 
ternally to  the  ovary,  so  that  its  fimbriae  embrace  to  a  certain 
extent  the  outer  part  of  that  organ.  The  ovarian  fimbria  runs 
upwards  towards  the  ovary — not  downwards  to  the  ovary,  as 
usually  represented.  This  relation  of  the  tube  to  the  ovary 
accounts  for  the  singular  shape  of  a  dropsical  tube,  which  curves 
outside  and  a  little  below  the  ovary,  and  also  for  the  position 
of  the  foetal  sac  in  cases  of  gestation  in  the  outer  part  of  the 
Fallopian  tube,  the  sac  lying  not  above  the  ovary,  but  outside, 
and  often  partly  below  it. 

As  the  uterus  always  leans  a  little  to  one  side,  the  ovary 
on  that  side  hangs  downwards  more  than  its  fellow,  which  is 
held  almost  horizontally  between  the  ovarian  and  the  infundi- 
bulo-pelvic  ligaments. 

The  ovary  is  connected  with  the  back  of  the  broad  ligament 
by  its  dense  and  tough  hilum,  which  is  invested  by  a  plexus  of 
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veins,  the  bulb  of  the  ovary.  As  the  tissue  of  the  hilum  is  con- 
tinuous with  the  connective  tissue  between  the  folds  of  the 
broad  ligament,  morbid  growths,  developed  in  its  substance, 
tend  to  burrow  into  these  folds.  The  parenchyma,  or  ovum- 
bearing  part  of  the  ovary,  hangs  behind  the  broad  ligament. 
It  is  connected  with  the  uterus  by  a  prolongation  of  the  muscular 
tissue  of  the  latter  called  the  ovarian  ligament,  and  invested  by 
an  elevation  of  the  peritoneum. 

This  ligament  is  an  important  landmark  when  the  surgeon 
is  engaged  in  exploring  the  appendages  during  an  operation  ;  it 
is  much  stretched  in  cystic  disease  of  the  ovary,  and  generally 
hypertrophied  in  fibroid  disease  of  the  uterus. 

The  average  weight  of  the  normal  ovary  is  at  least  100  grains. 
Its  long  axis  is  a  little  over  two  inches,  its  short  axis  one  inch, 
its  thickness  quite  half  an  inch. 

The  reflection  over  the  fundus  uteri  extends  along  each 
Fallopian  tube,  and  outwards  and  backwards  over  the  ovarian 
vessels.  The  layers  of  peritoneum  meet,  after  investing  the 
tube,  to  form  the  broad  ligament.  The  fold  over  the  ovarian 
vessels  is  slight,  yet  well  marked,  and  is  known  as  the  infundi- 
bulo-pelvic  ligament.  It  appears  as  a  short  fold  of  peritoneum, 
which  runs  from  the  brim  of  the  pelvis  to  the  ovary.  It  is 
described  by  Drs.  Hart  and  Barbour  as  that  part  of  the  upper 
margin  of  the  broad  ligament  unoccupied  by  the  Fallopian 
tube.  It  is  a  structure  of  great  importance,  since  it  forms  the 
outer  border  of  the  ovarian  pedicle.  It  is  easily  recognised,  on 
account  of  the  pampiniform  plexus  of  veins,  which  is  conspicuous 
even  in  the  normal  condition.  In  ovarian  cystic  disease  this 
ligament  becomes  hypertrophied,  and  appears  as  a  conspicuous 
fold  running  from  the  brim  of  the  pelvis  on  to  the  pedicle. 

The  layers  of  the  broad  hgament  are  closely  applied  between 
the  tube  and  the  ovary.  Below  the  level  of  the  ovary  the  layers 
separate,  and  pass  to  the  sides  of  the  pelvis.  The  pelvic  connec- 
tive tissue  fills  the  space  formed  by  the  parting  of  the  layers. 
This  tissue  can  be  felt  as  a  tense  band,  running  from  the  uterus 
to  the  side  of  the  pelvis,  on  digital  exploration  of  the  vagina. 
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When  the  rectum  is  explored,  the  back  of  the  broad  ligament 
can  be  reached.    This  is  impossible  in  vaginal  examination, 

The  layers  of  the  broad  ligament  are  often  separated  by 
tumom's,  which  push  in  between  them,  either  from  the  direction 
of  the  ovary  or  from  the  uterus,  as  in  fibroid  tumours.    In  the 


lALE  ORGANS.    (Modified from  Hyrll.) 

a.  Ovarian  artery ;  t.  Ulerine  artery  ;  c,  Anastomosis  of  ovarian  and  uterine  arteries ;  if ,  Artery 
lo  the  cervix  ;  t.  Vaginal  arteries  ;  /.  Azygos  anery  of  vagina  ;  A  A,  Line  oF  amputation 
in  supravaginal  hysterectomy  ;  D  B  and  u  D.  Vesseis  secured  in  hyslereclomy  ;  B  B  and 
1)'  D  ,  Vessels  secured  in  ovariotomy  ;  c  c,  Vessels  divided  in  freeing  the  cervix. 

former  case  there  will  be  difficulty  in  making  a  good  pedicle ; 
in  the  latter  oophorectomy  may  be  dangerous,  as  the  broad 
ligament  no  longer  forms  a  sheet-Uke  structure,  but  often  becomes 
a  pyramidal  body,  with  its  base  towards  the  uterus,  highly 
unsuited  for  the  safe  application  of  the  hgature. 

The  ovarian  artery  (Fig.  117)  enters  the  broad  ligament  from 
the  pelvic  brim,  and  becomes  very  tortuous  when  it  reaches  the 
infundibulo-pelvic  ligament ;    and  this  tortuousness  increases  as 
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it  passes  between  the  layers  of  the  broad  ligament,  below  the 
level  of  the  ovary,  upwards  and  inwards  to  the  upper  part  of 
the  body  of  the  uterus.  Before  reaching  the  uterus  it  divides  into 
two  branches  ;  the  upper  supplies  the  fundus,  the  lower  anas- 
tomoses with  the  uterine  artery,  which  passes  vertically  upwards 
to  meet  it.  The  branches  of  this  artery  are  numerous.  Several 
small  vessels  run  to  the  dilated  outer  end  of  the  Fallopian  tube, 
supplying  the  fimbriae.  Half-a-dozen  short,  tortuous  branches 
of  wide  calibre  supply  the  ovary  itself,  entering  that  organ  through 


the  hilum.  Two  or  three  branches  run  across  the  broad  ligament 
to  the  inner  two-thirds  of  the  Fallopian  tube,  and  the  round  Uga- 
ment  receives  a  special  branch. 

In  ovariotomy  and  allied  operations  on  the  uterine  appen- 
dages the  ovarian  artery  is  divided  in  two  places.  It  must  be 
cut  through  at  the  outer  border  of  the  pedicle,  where  it  lies 
in  the  infundibulo-pelvic  ligament,  and  also  at  the  point  where 
it  crosses  the  line  of  ligature  of  the  pedicle — that  is,  in  the  middle 
of  its  course  towards  the  uterus,  between  the  layers  of  the  broad 
ligament.  Hence  a  complete  segment  of  the  artery  is  cut  away, 
and  is  easily  detected  on  examining  the  tumour  after  operation. 
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The  liberal  supply  of  arteries  to  the  broad  ligament,  and 
the  shortness  of  secondary  branches,  account  for  the  free  haemor- 
rhage which  occurs  when  the  ligament  is  wounded  or  split  in 
an  operation  on  the  internal  organs,  especially  through  faulty 
tying  of  the  ligature.  It  is  evident  that  the  main  trimk  of  the 
ovarian  artery  will  bleed  as  much  from  its  distaf  as  from  its 
proximal  end,  if  not  secured.  The  ligature  applied  to  the  outer 
border  of  the  pedicle  secures  the  ovarian  artery  as  it  lies  in  the 
infundibulo-pelvic  ligament.  The  ligature  which  secures  the 
inner  half  of  the  pedicle  will,  or  should,  hold  firm  the  distal  part 
of  the  ovarian  artery,  which  communicates  freely  with  the 
uterine.  The  division  of  the  ovarian  artery  into  two  large 
branches,  between  the  layers  of  the  broad  Ugament,  close  to 
the  uterus,  is  a  source  of  peril  when  the  pedicle  of  an  ovarian 
tumour  is  very  short. 

The  ovarian  vein  has  the  same  general  course  as  the  ovarian 
artery.  It  forms  near  the  ovary  a  plexus — the  pampiniform 
plexus — ^which  lies  in  the  broad  Ugament,  and  communicates 
freely  with  the  uterine  veins.  The  ovarian  artery  can  be  felt, 
or  even  seen,  pulsating  amidst  the  turgid  mass  of  veins.  The 
plexus  is  surrounded  by  much  loose  connective  tissue,  which 
may  inflame,  and  even  suppurate  if  damaged  by  careless 
handling  in  abdominal  operations.  The  bulb  of  the  ovary 
is  a  venous  plexus  surrounding  the  hilum,  tod  extending  to 
the  ovarian  ligament.  It  commimicates  with  the  pampiniform 
and  uterine  plexuses.  It  is  very  plainly  seen  in  cases  of 
oophorectomy,  when  the  ligature  is  tightened  above  a  diseased 
ovary. 

Preparation  of  the  Patient. — ^This  matter,  together  with 
the  question  of  the  position  of  the  patient  on  the  operation 
table,  and  the  general  disposition  of  the  assistants,  etc.,  has 
already  been  dealt  with  (pp.  24  and  93). 

Instruments  Required. — The  following  special  instruments 
are  required,  in  addition  to  those  already  enumerated  as  needed 
for  the  operation  of  abdominal  section  (p.  94) : — 

Ovariotomy    trocar    and    cannula    with    tubing,    Nelaton's 
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volsella    (two    pairs),    plain    volsella,    pedicle    needle,    simple 
trocar. 

The  ovariotomy  trocar  most  generally  used  is  that  known 
as  Sir  Spencer  Wells'  syphon  trocar  (Fig.  119).  The  instru- 
ment is  simple,  and  is  admirably  suited  to  its  purpose.  Its 
mechanism  should  l>e  well  understood  before  it  is  employed, 
and  the  surgeon  should  practise  the  movements  necessary  to 
withdraw  and  protrude  the  cannula.    The  spring  hooks  at  the 


side  of  the  trocar  are  for  the  purpose  of  holding  the  margins  of 
the  hole  in  the  cyst  against  the  instrument.  It  should  be  borne 
in  mind  that  these  hooks  have  seldom  so  firm  a  hold  as  to  allow 
unusual  traction  to  be  exercised  upon  the  whole  mass  of  the 
tumour.  The  gutta-percha  tube  at  the  end  of  the  instrument 
should  be  not  less  than  three  feet  in  length. 

Nilaton's  volsella  is  a  powerful  instrument,  used  for  grasping 
and  holding  the  cyst  when  required.  It  should  measure  about 
nine  inches  in  length,  and  must  be  strongly  made  (Fig.  120). 
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Pedicle  Needle. — A  pedicle  needle  is  not  always  employed, 
and  is  not  necessary.  If  one  be  used,  that  known  as  Sir  Spencer 
Wells'  blunt-ended  needle  is  the  best.  The  needle  is  fixed  in  a 
stout  handle  some  four  inches  in  length,  while  the  shank  is  about 
six  to  eight  inches  long.  The  point  is  blunt,  as  are  also  the  sides 
of  the  needle  near  the  point.      The  eye  is  large  and  oval.    The 

needle  and  its  handle  should  be  made  of 
one  piece  of  metal. 

Two  or  three  aneurysm  needles  of 
different  sizes  and  curves  should  also  be  at 
hand. 

Plain  volsella  forceps  are  occasionally 
useful  in  grasping  the  cyst-wall,  and  also 
in  picking  up  extensive  bleeding  points,  as 
after  the  division  of  large  adhesions,  or  the 
slipping  of  a  ligature  which  has  been 
applied  to  the  same.  A  common  trocar 
and  cannula  may  be  needed  for  the  purpose 
of  tapping  secondary  or  deeply  placed  cysts. 

THE    OPERATION 

I.  The  Incision. — The  abdomen  is 
opened  after  the  manner  already  described. 
The  incision  should  be  of  such  a  length 
as  to  enable  the  surgeon  to  extract  the 
tumour  with  ease.  About  three  inches  is 
the  average  length  of  the  skin  incision  when  first  made.  It 
may  be  commenced  about  three  inches  below  the  umbilicus. 

2.  Exposure  and  Examination  of  the  Cyst. — The  cyst  is 
exposed,  and  is  recognised  by  its  white  shining  surface  when 
free.  Occasionally  the  peritoneum  is  found  to  be  much  thick- 
ened, or  to  be  adherent  to  the  cyst-wall  (p.  436).  In  attempting 
to  demonstrate  the  cyst  under  the  latter  condition,  it  should 
be  remembered  that  to  cut  prematurely  into  the  cyst  is  less 
serious  than  to  strip  the  peritoneum  from  the  parietes,  under 
the  impression  that  it  is  the  wall  of  the  cyst. 


FIG.  120.— NELATON'S  CYST 
FORCEPS. 
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If  any  ascitic  fluid  be  discovered,  it  should  be  allowed  to 
escape,  and  should  be  pressed  out  of  the  flanks  by  the  assistant. 
As  soon  as  the  peritoneal  cavity  is  opened,  a  ruptured  ovarian 
cyst  may  be  discovered.  The  effused  matter  can  be  best  got 
rid  of  by  irrigation  with  warm  sterilised  water,  at  blood-heat, 
and  continuing  the  washing  until  the  fluid  flows  out  clear. 

At  the  earliest  possible  opportunity  the  position  and  state 
of  the  uterus  should  be  made  out. 

The  possibility  of  pregnancy  in  cases  of  supposed  ovarian 
disease  should  never  be  lost  sight  of. 

It  is  possible  also  that  the  reputed  ovarian  timiour  may  be 
uterine. 

"  Uterine  fibroids  are  of  a  pale  brick-red  colour,  owing  to 
the  presence  of  plain  muscular  fibres  and  considerable  vascu- 
larity. Sometimes  the  surface  of  a  fibroid  is  very  pale  indeed, 
so  as  closely  to  resemble  that  of  an  ovarian  cyst ;  and  if  the 
fibroid  be  cystic,  there  will  be  some  difficulty  in  diagnosis  at 
this  stage.  A  fibroid  bleeds  violently,  even  if  only  slightly  cut 
with  the  scalpel.  In  many  ovarian  or  broad  ligament  tumours 
which  have  become  invested  anteriorly  by  a  layer  of  the  broad 
ligament,  the  surface  also  appears  reddish  in  tint.  The  presence 
of  the  tube,  stretched  and  elongated  over  the  wall  of  the  tumour, 
also  indicates  a  tumour  of  this  class,  and  may  presage  an  easy 
operation,  or  else  imply  that  some  deeper  complication  exists ; 
for  tumours  which  burrow  into  the  folds  of  the  broad  ligament 
often  have  very  troublesome  pelvic  connections.  The  tube 
and  broad  ligament  may  happen  to  lie  on  the  front  of  an  ordinary 
multilocular  cyst ;  in  this  case  the  exposed  surface  appears 
like  a  veil  of  thin  red  membrane  covering  deeper  structures, 
and  very  vascular.  The  tube,  generally  below,  can  be  recog- 
nised. On  pushing  this  membrane  aside,  the  characteristic 
surface  of  the  cyst -wall  will  be  exposed.  When  uncertainty 
exists  about  the  tumour  being  of  ovarian  or  uterine  origin, 
further  exploration  will  be  necessary,  even  for  bare  diagnosis. 

"When  secondary  cysts  bulge  freely  from  the  surface,  the 
chances  are  that  the  tumour  is  an  ordinary  multilocular  cyst. 


436  ABDOMINAL   OPERATIONS  [part  ii 

When  the  cyst -wall  is  smooth  and  shiny,  but  greenish-grey 
and  semi-transparent,  the  tumour  probably  contains  a  great 
quantity  of  adenomatous  growth.  Malignant  ovarian  tumours 
are  usually  dull-brown  or  yellow-coloured ;  sometimes  they 
may  be  recognised  at  once  as  solid  masses  of  sarcoma ;  but 
when  they  contain  large  cysts,  their  diagnosis  before  tapping  is 
often  uncertain,  the  cyst  which  presents  at  the  wound  possibly 
bearing  no  malignant  characters.  A  cyst  with  a  whitish  surface, 
rather  dull  and  not  very  smooth,  is  probably  an  ovarian  cyst 
with  a  twisted  pedicle.  A  dull-white  cystic  tumour  with  orange 
or  ochreous  patches  is  very  possibly  dermoid  "  (Doran). 

Ovarian  cysts  with  twisted  pedicle  are,  however,  rarely 
white ;  purple  or  black  is  a  much  more  usual  colour.  They 
may  be  on  the  verge  of  gangrene,  and  coated  with  lymph. 

3.  Demonstration  of  Adhesions. — Assuming  the  case  to 
be  a  straightforward  one  of  ovarian  cyst,  the  tumour  should 
be  allowed  to  project  into  the  wound. 

The  fingers  or  hand  may  be  passed  roimd  the  cyst  to  ascer- 
tain if  any  adhesions  exist,  and  to  estimate  their  character. 

During  such  examination  the  lighter  forms  of  adhesion 
may  readily  be  broken  down  as  the  fingers  pass  gently  over 
the  surface  of  the  growth.  If  firmer  adhesions  are  found  to 
exist,  they  must  be  fully  demonstrated.  Adhesions  of  all  kinds 
are  more  readily  to  be  dealt  with  before  the  timiour  has  been 
emptied  by  tapping.  By  attempting  to  break  down  adhesions 
after  the  cyst  has  been  emptied,  a  portion  of  adherent  bowel 
may  be  torn,  the  flaccid  cyst-wall  and  the  bowel  being  difficult 
to  distinguish  from  one  another.  '*  When  a  cyst  is  adherent," 
writes  Sir  Spencer  Wells,  "it  is  often  extremely  difficult  to 
find  out  the  exact  limits  or  boundary  between  cyst  and  peri- 
toneum ;  and  rather  than  make  any  improper  or  dangerous 
separation,  it  is  better  to  extend  the  incision  upwards  and 
downwards,  until  some  point  is  reached  where  the  cyst  is  not 
adherent." 

4.  Examination  of  the  Tumour.— The  cyst  should  be  ex- 
amined carefully  before  tapping,  and  if  there  is  any  suspicion 


CHAP.  XV]  OVARIOTOMY  437 

that  its  contents  might  be  infected  or  irritating  to  the  peritoneum 
it  should  be  removed  whole. 

A  "  healthy  "  ovarian  cyst  has  usually  a  shining  grey  or  bluish 
grey  appearance.  A  dermoid  is  usually  of  a  yellowish,  more 
muddy  colour,  and  an  inflamed  or  suppurating  cyst  is  also  muddy 
looking,  and  frequently  covered  with  lymph.  If  bleeding  has 
occurred  into  the  cyst  it  will  look  congested  and  bluish.  The 
outer  surface  of  the  tumour  may  be  studded  with  papillomatous 
growths.  In  any  of  these  cases,  where  the  timiour  does  not 
appear  to  be  a  "  healthy  "  simple  or  adenomatous  cyst  it  should 
be  removed  whole,  i.e.  without  tapping  or  rupturing  its  wall. 

5.  Tapping:  of  the  Cyst.— Before  actually  introducing  the 
trocar,  a  sponge  may  be  inserted  between  the  cyst -wall  and 
the  lower  angle  of  the  incision,  in  order  to  absorb  any  fluid 
which  may  escape. 

The  cyst  is  steadied  by  the  surgeon's  left  hand  while  the 
trocar  is  driven  into  its  wall.  In  order  to  bring  the  walls  well 
up  to  the  hooks  on  the  trocar,  the  plain  volsella  may  be  used  ; 
or  the  assistant  may  drag  the  cyst-wall  up  within  the  grasp 
of  the  hooks  as  the  tumour  becomes  more  flaccid.  The  volsella 
is  apt  to  make  holes  in  the  cyst,  through  which  fluid  may  escape. 
Traction  upon  the  cyst  should  never  be  made  through  the  hooks 
on  the  trocar  alone.  These  hooks  are  more  for  the  purpose 
of  holding  the  cyst-wall  against  the  cannula.  "  After  the  first 
cavity  has  been  emptied,  a  second,  a  third,  and  more,  if  necessary, 
may  be  tapped  successively,  without  removing  the  cannula 
from  its  hold,  merely  by  pushing  the  trocar  forward  and  thrust- 
ing it  through  the  septum  which  separates  the  emptied  from 
the  adjacent  full  cavity.  In  this  manner  the  whole  tumour 
may  be  emptied  of  its  fluid  contents,  and  its  bulk  so  reduced 
that  it  may  be  drawn  through  the  abdominal  opening  without 
imdue  force. 

"  In  a  case  where  there  are  several  cysts,  which  cannot  be 
tapped  one  through  the  other,  they  must  be  emptied  singly, 
either  by  the  same  trocar  or  by  another."  (Sir  Spencer  Wells.) 
If  the  cyst  be  of  moderate  size  or  small  it  may  be  removed  entire 
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without  tapping.  This  implies  a  larger  abdominal  incision, 
but  the  tumour  remains  finn  and  distinct,  and  readily  handled. 
We  are  disposed  to  avoid  tapping  whenever  feasible  in  dealing 
with  any  but  large  cysts. 

Some  tumours  which  on  naked-eye  examination  appear  to 
be  adenomatous,  and  therefore  innocent,  are  proved  by  micro- 
scopical examination  to  be  carcinomatous.  If  such  a  cyst  is 
tapped  there  is  a  danger  of  carcinoma  cells  being  implanted  on 
the  peritoneum  or  on  the  raw  surface  of  the  abdominal  wound. 

6.  Removal  of  the  Cyst. — As  soon  as  the  part  of  the  cyst 
that  has  been  pierced  by  the  trocar  is  well  free  of  the  abdominal 
cavity,  the  C3^t-wall  may  be  grasped  by  two  Nelaton's  volsellae, 
and  traction  upon  the  main  body  of  the  tumour  made  by  means 
of  these  instnunents.  At  this  time  also  the  sponge  introduced 
at  the  lower  angle  of  the  incision  may  be  removed. 

As  the  cyst  is  drawn  outside  the  abdomen,  the  chief  assistant 
follows  it,  as  it  were,  from  above. 

By  means  of  two  large  sponges — one  held  in  each  hand — ^he 
keeps  the  edges  of  the  upper  part  of  the  woimd  together, 
exercises  gentle  pressure  upon  the  escaping  cyst,  and  prevents 
the  protrusion  of  any  coil  of  intestine  or  of  the  omentmn.  If 
the  tumour  be  still  of  large  size,  any  remaining  secondary  cysts 
may  be  tapped  with  a  conunon  trocar,  or  the  supporting  septa 
may  be  broken  down  with  the  fingers.  When  the  secondary 
cysts  are  small  and  numerous,  and  the  mass  feels  semi-solid, 
or  when  abundant  glandular  growths  exist,  the  substance  of 
the  tumour  may  be  broken  up  by  the  hand.  To  effect  this 
the  trocar  puncture  must  be  enlarged,  and,  the  edges  of  the 
opening  having  been  grasped  by  N^laton's  volsella,  the  hand 
can  be  introduced.  Care  must  be  taken  that  the  forceps  are 
so  held  that  none  of  the  broken-down  contents  can  find  their 
way  into  the  abdominal  cavity. 

In  manipulating  the  cyst,  and  especially  when  freeing  it 
from  adhesions,  it  is  possible  to  tear  the  cyst-wall  and  to  allow 
the  cyst  contents  to  escape  into  the  peritoneal  cavity.  The 
accident  is  not  a  serious  one,  as  the  fluid  is  nearly  always  quite 
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sterile.  If  the  rent  be  small,  it  may  be  closed  by  being  grasped 
with  large  pressure  forceps  ;  if  large,  an  attempt  should  be 
made  to  bring  the  opening  without  the  abdominal  wound,  and, 
by  means  of  wedging  sponges  around  the  tear,  to  conduct  the 
escaping  fluid  out  of  the  belly. 

In  this  way  the  injured  cyst  may  be  entirely  emptied,  and 
little  of  the  fluid  have  found  its  way  into  the  serous  cavity. 

In  the  case  of  more  solid  tumours  the  abdominal  incision 
must  be  enlarged.  It  is  much  less  serious  to  increase  the  size 
of  the  wound  than  to  run  the  risk  of  rupturing  the  tumour  by 
endeavouring  to  drag  it  through  too  small  an  opening.  In 
these  cases  there  is  no  virtue  in  a  small  incision.  The  escape 
of  solid  tumours  is  much  assisted  by  judicious  lateral  pressure 
upon  the  abdomen,  exercised  by  the  hands  of  the  assistants. 

7.  Treatment  of  Adhesions. — ^This  subject  has  already  been 
dealt  with  (p.  102). 

8.  Treatment  of  the  Pedicle. — ^The  cyst  having  been  drawn 
without  the  abdomen,  nothing  remains  but  to  deal  with  the 
pedicle,  which,  in  an  imcomplicated  case,  now  occupies  the 
lower  angle  of  the  incision.  In  the  majority  of  cases  the  pedicle 
is  long,  free,  and  tolerably  broad.  It  is  easily  recognised  by 
the  Fallopian  tube,  which  marks  its  upper  or  inner  border. 

"  The  ordinary  pedicle  wiU  consist  of  a  plane  surface,  two 
or  three  inches  wide,  and  about  the  same  length,  representing 
the  tube,  the  broad  ligament,  the  ovarian  ligament,  which  may 
or  may  not  be  readily  detected,  and,  lastly,  an  elevated  ridge 
rimning  from  the  back  and  outer  part  of  the  plane,  upwards, 
outwards,  and  backwards,  towards  the  lumbar  region. 

"This  ridge,  which  forms  the  outer  border  of  the  pedicle, 
is  filled  with  the  large  veins  forming  the  pampiniform  plexus 
and  the  ovarian  artery  "  (Doran).    (Fig.  121.) 

The  pedicle  is  secured  by  ligatures.  The  best  material  for 
the  ligature  is  silk.  Many  surgeons  use  and  strongly  recom- 
mend kangaroo  tendon.  If  silk  be  used  it  should  be  no  thicker 
than  is  consistent  with  sufficient  strength  not  to  break  in  tying 
the  knots. 
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In  dealing  with  the  pedicle,  a  rule  should  be  observed  which 
should  apply  to  every  abdominal  operation — a  ligature  should 
never  be  so  applied  as  to  include  undivided  peritoneum.  Ex- 
ceptions to  this- important  rule  are  very  few,  and  are  represented 
by  such  measures  as  the  ligaturing  of  omentum  and  the  securing 
of  certain  adhesions. 

Before  any  ligature  is  applied,  the  peritoneum  should  be 
divided.    The  procedure  is  well  illustrated  by  the  treatment  of 


the  ovarian  pedicle.  The  pedicle  is  as  well  displayed  as  is 
possible,  and  then,  with  a  small  scalf)el,  the  serous  membrane  is 
divided  completely  on  both  sides  of  the  pedicle  in  the  line  the 
ligature  will  follow.  The  subserous  connective  tissue  in  the 
pedicle  is  thus  displayed,  and  gaps  in  the  membrane  are  made 
evident,  or  are  capable  of  being  made  evident.  By  enlarging 
these  gaps  the  individual  factors  of  the  pedicle  are  isolated,  the 
pedicle  is  reduced  in  bulk,  and  the  separate  parts  are  ligatured 
cleanly  and  precisely.  A  pedicle  needle  is  not  needed,  as  the  liga- 
tures are  passed  through  the  gaps  made.  We  use  three  ligatures, 
one  for  the  Fallopian-  tube,  one  for  the  ovarian  ligament  and 
tissues  about  it,  and  one  for  the  pampiniform  plexus  and  artery. 
These  ligatures  will  not  slip,  whereas  ligatures  which  embrace 


CHAP.  XV]  OVARIOTOMY  441 

undivided  peritoneum  will  often  slip.  The  division  of  the  peri- 
toneum, moreover,  undoubtedly  saves  much  after-pain.  This 
procedure  will  be  found  to  be  especially  satisfactory  in  cases  of 
left-sided  tumours  with  broad  pedicles  where  the  pedicle  blends 
with  the  meso-sigmoid.  Ligature  en  masse  in  this  situation 
may  result  in  the  formation  of  a  haematoma  close  to  the  sigmoid, 
due  to  puncture  or  incomplete  ligation  of  a  vein,  which  is  difficult 
to  deal  with. 

The  knot  tied  should  be  a  double  reef  or  surgeon's  knot, 
and  the  threads  should  be  drawn  as  tightly  as  possible. 

It  is  important,  as  the  ligatures  are  tightened,  that  the 
assistant  should  relax  his  traction,  so  that  there  is  no  tension 
of  the  pedicle. 

The  exact  point  at  which  the  pedicle  is  transfixed  must  be 
determined  by  common  sm*gical  sense.  The  ligatures  should 
not  be  placed  quite  close  to  the  uterus  on  the  one  hand,  nor 
too  near  the  cyst  on  the  other. 

The  threads  must  be  cut  short  and  the  pedicle  divided  with 
scissors  three-quarters  of  an  inch  beyond  the  line  of  the  liga- 
tures. 

Before  the  stump  of  the  pedicle  is  dropped  back  into  the 
pelvis,  forceps  may  be  attached  to  either  margin  of  it,  so  that 
at  any  time  before  the  completion  of  the  operation  the  divided 
surface  may  be  drawn  up  for  inspection. 

There  is  nothing  to  commend  the  practice  of  clamping  the 
pedicle  before  the  ligatures  are  applied. 

In  examples  of  very  broad  pedicle  the  tissues  may  have  to 
be  hgatured  in  more  than  three  sections. 

A  great  deal  has  been  written  about  the  securing  of  the 
pedicle  by  ligature,  and  especially  about  the  danger  of  splitting 
the  pedicle.  This  accident  is  supposed  to  happen  when  the 
pedicle  is  secured  by  transfixion  with  the  pedicle  needle.  We 
have  never  met  with  this  trouble,  and  do  not  consider  it  possible 
if  ordinary  care  is  exercised. 

In  certain  advised  methods  of  securing  the  pedicle  much 
ligature  silk  is  employed,  and  is  left  in  situ.    This  would  appear 
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to  be  undesirable.  Probably  the  greatest  safety  is  secured  by 
the  smallest,  simplest,  and  neatest  knot,  and  by  the  least  possible 
disturbance  of  the  ligatured  area. 

Abnormal  Pedicles. — (i)  The  pedicle  may  be  found  to  be 
short  and  broad,  and  the  base  of  the  tumour  to  be  close  to  the 
side  of  the  uterus.  In  such  case  there  is  no  great  difficulty  in 
ultimately  obtaining  a  practicable  pedicle. 

The  peritoneum  on  all  sides  of  the  pedicle  must  be  divided, 
and  the  component  parts  made  evident.  The  vessels  thus  well 
isolated  are  secured,  and  then  the  tube  and  any  remaining  tissue. 

(2)  In  other  cases  the  pedicle  is  obscured  by  pelvic  adhesions. 
These  must  be  secured  and  divided  one  by  one,  or  area  by  area, 
until  a  pedicle  can  be  demonstrated.  Mr.  Doran  points  out 
that  an  atrophied  second  pedicle,  in  cases  where  the  tumour 
consists  of  two  cystic  ovaries  fused  together,  may  be  taken  for 
an  adhesion.  When  the  pelvic  adhesions  are  very  short,  broad, 
and  tough,  and  a  practicable  pedicle  exists,  it  is  better  to  secure 
the  pedicle  first  and  deal  with  the  adhesions  later.  In  aU  in- 
stances a  free  division  of  peritoneum  will  be  of  great  assistance. 

(3)  The  pedicle  may  have  been  twisted,  and  consequently 
reduced  to  a  mere  cord  almost  devoid  of  blood-vessels,  the  cyst 
deriving  its  blood  supply  from  adhesions,  mostly  from  adherent 
omentum.  This  is  very  exceptional.  In  the  more  usual  cases 
of  recently  twisted  pedicle  the  ovarian  tumour  should  be  rotated 
in  the  opposite  direction  of  the  twist  until  the  latter  is  done 
away  with.  The  pedicle  is  then  displayed  and  Ugatured  in  the 
manner  already  described. 

(4)  There  may  be  no  pedicle  at  all.  In  such  a  case  the  original 
pedicle  has  been  twisted,  has  atrophied  and  disappeared,  the 
tumour  receiving  its  sole  blood  supply  through  adhesions,  such 
adhesions  being  very  commonly  with  the  omentum,  as  already 
stated.  These  adhesions  are  isolated  and  ligatured  in  strands 
or  segments. 

g.  Completion  of  the  Operation — ^All  bleeding  having  been 
arrested,  the  opposite  ovary  may  be  reached  by  passing  the 
fingers  along  the  uterus,  and  may  be  drawn  up  and  examined. 
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The  pelvis  is  now  well  sponged  out.  The  stump  of  the  pedicle 
should  be  drawn  up  by  means  of  the  forceps  still  attached  to  it, 
and,  it  having  been  examined,  the  instruments  may  be  removed. 
Sponges  should  be  counted,  and  the  greatest  care  taken  that  no 
sponge  or  instrument  has  been  left  within  the  abdominal  cavity. 

No  drainage  will  be  required.  Nothing  now  remains  but  to 
close  the  abdominal  wound  after  the  method  described  in  the 
previous  chapter. 

10.  The  after-treatment  has  already  been  detailed.  The 
period  for  recovery  in  an  ordinary  case  may  be  reckoned  at  one 
month.  Some  surgeons  allow  their  patients  to  get  up  at  an 
earlier  period  than  that  named  in  the  section  on  after-treatment 
(p.  123).  As  a  rule,  a  confinement  to  bed  of  three  to  four 
weeks  is  usually  advisable. 

TREATMENT  OF  ENCAPSULED  OVARIAN  CYSTS 

On  exposing  or  on  tapping  an  ovarian  cyst,  it  may  be 
found  that  the  cyst-wall  is  invested  in  front  by  a  capsule, 
generally  of  a  very  pale  red  colour,  and  contrasting  strongly 
with  the  white  cyst- wall  behind  it.  The  capsule  is  formed  by 
the  distended  layers  of  the  broad  ligament  into  which  the  tumour 
has  forced  itself,  and  by  peritoneimi  detached  from  adjacent 
parts  of  the  pelvis.  In  extreme  cases  the  inferior  part  of  the 
cyst  may  lie  below  its  serous  capsule,  touching  the  pelvic  fascia, 
and  in  close  proximity  to  large  vessels,  the  ureters,  and  the 
adjacent  viscera. 

In  such  a  case  the  capsule  should  be  divided,  and  the  cyst 
shelled  out  of  its  bed  in  the  subserous  connective  tissue.  The 
ovarian  vessels  should  be  laid  bare  as  they  approach  the  pelvic 
brim,  and  should  be  well  exposed  and,  when  isolated,  Ugatured. 
The  tube  is  in  like  manner  isolated  and  ligatured  before  division. 
The  ovarian  vessels  may  be  spread  over  the  cyst,  but  they  will 
be  found  to  come  together  at  the  pelvic  brim.  Never  ligature 
large  and  vague  masses  of  tissue.  Divide  the  peritoneum, 
isolate  the  structures  exposed,  and  cleanly  ligature  all  those 
which  need  division. 


444  ABDOMINAL   OPERATIONS  [part  ii 

The  gap  left  in  the  capsule  by  the  removal  of  the  cyst  may 
be  closed  by  a  few  fine  sutures.  No  drainage  of  any  kind  is 
needed. 

RESULTS  OF  OVARIOTOMY 

The  mortality  of  ovariotomy  has  been  steadily  reduced  year 
by  year  since  the  operation  was  first  introduced. 

At  the  early  periods  of  its  development  the  death-rate  was 
very  high — so  high  that  the  procedure  was  condemned  as  un- 
justifiable by  many.  Up  to  1876  Sir  Spencer  Wells  had  performed 
ovariotomy  seven  hundred  and  thirty-seven  times,  with  a  mortality 
on  the  whole  series  of  about  26  per  cent. 

Sir  Spencer  Wells'  analysis  of  one  thousand  cases  of  ovari- 
otomy, published  in  the  Med.-Chir.  Trans,  for  1881,  is  a  con- 
tribution of  great  interest  and  of  historical  value. 

The  mortahty  is  now  represented  by  2  to  3  per  cent.,  or 
even  less.  Several  operators,  including  Dr.  A.  H.  N.  Lewers, 
have  recorded  a  hundred  consecutive  cases  without  a  death. 

The  conditions  which  influence  the  mortality  of  the  opera- 
tion are  the  same  as  those  which  affect  the  death-rate  after 
other  operations. 

The  special  complication  of  pregnancy,  however,  requires  a 
word  of  notice.  Ovariotomy  has  been  performed  with  perfect 
success  during  all  periods  of  pregnancy. 

Ovariotomy  has  been  performed  with  success  during  labour  by 
many  operators. 

In  some  cases  the  patient  has  reached  the  full  term,  and 
has  been  delivered  without  complication  of  a  living  child.  In 
other  instances  abortion  has  followed  the  operation  at  periods 
varying  from  a  few  hours  to  several  days.  Abortion  directly 
due  to  ovariotomy  has,  according  to  Olshausen,  occurred  in 
less  than  20  per  cent,  of  all  the  recorded  cases. 


CHAPTER   XVI 
REMOVAL  OF  THE  UTERINE  APPENDAGES 

This  operation,  which  is  also  known  by  the  name  of  oopho- 
rectomy, has  been  carried  out  under  the  following  varied  con- 
ditions : — 

1.  To  remove  diseased  uterine  appendages.  Under  this 
heading  are  included  chronic  and  subacute  inflammation  of  the 
ovary,  abscess  of  the  ovary,  hernia  of  that  body,  Fallopian 
pregnancy,  and  the  various  inflanmiatory  and  other  affections 
of  the  Fallopian  tubes. 

2.  To  induce  a  premature  menopause,  in  order  to  check 
haemorrhage  from  the  uterus,  such  as  may  be  associated  with 
uterine  myoma.  Oophorectomy  with  this  object  has  very 
properly  fallen  into  disuse. 

3.  To  check  the  progress  of  mammary  cancer,  especially 
when  it  has  recurred  after  excision  of  the  breast  in  too  extensive 
a  form  to  justify  further  attempts  at  removal.  This  operation 
is  still  in  the  position  of  a  purely  speculative  measm-e. 

The  removal  of  the  uterine  appendages  in  cases  where  the 
structures  are  anatomically  normal,  or  practically  so,  is  an 
exceedingly  simple  procedure. 

When,  however,  the  appendages  are  diseased,  the  surgeon 
who  proposes  to  remove  them  embarks  upon  an  enterprise  the 
precise  course  and  ending  of  which  he  cannot  foretell.  Some 
of  these  operations  are  difficult  and  complicated,  and  present  a 
very  imcertain  and  intricate  series  of  conditions. 

In  not  a  few  cases  it  has  been  found  to  be  impossible  to  com- 
plete the  intended  excision. 

Every  case  must  be  considered  upon  its  merits,  and  the 
surgeon  must  have  clear  notions  as  to  the  amoimt  he  intends 
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to  remove  in  various  circumstances.  In  the  majority  of  in- 
stances the  parts  excised  will  be  represented  by  the  ovary,  the 
parovarium,  the  outer  three-fourths  of  the  Fallopian  tube,  to- 
gether with  the  corresponding  part  of  the  ovarian  artery,  the 
pampiniform  plexus,  and  the  broad  ligament. 

The  operation  will  be  described  as  it  would  be  carried  out  in 
a  case  in  which  the  parts  are  practically  normal.  The  treat- 
ment of  the  various  complications  which  arise  when  the  parts 
are  not  normal  will  be  considered  subsequently. 

Instruments  Required. — ^The  same  as  for  ovariotomy,  with 
the  exception  of  the  trocar,  the  volsella,  and  the  cyst  forceps. 

The  Operation. — ^The  patient  having  been  prepared  for 
abdominal  section,  a  vertical  incision  about  two  inches  in  length 
is  made  over  the  linea  alba  below  the  umbilicus.  The  centre  of 
the  cut  will  be  nearer  to  the  S3miphysis  than  to  the  umbilicus. 

The  cavity  of  the  peritoneum  is  opened  in  the  manner  already 
described.  The  intestines  and  great  omentum  will  be  largely 
prevented  from  getting  in  the  operator's  way  if  the  patient  has 
been  placed  in  Trendelenburg's  position — i.e.  with  the  pelvis 
raised  above  the  level  of  the  thorax  {seCf  however,  p.  loi). 

All  bleeding  having  been  checked,  two  fingers  are  introduced 
into  the  wound,  and  the  fundus  uteri  is  sought  for.  The  fingers 
embrace  the  broad  ligament  as  if  they  were  the  blades  of  veiy 
long  dressing  forceps,  and  are  carried  outwards — one  on  each 
side  of  the  tube — ^until  they  are  arrested  by  the  ovary. 

The  ovary  is  now  drawn  out  of  the  abdomen  by  the  two 
fingers,  which  retain  the  same  forceps-blade  attitude.  It  is 
then  handed  over  to  an  assistant,  who  holds  it  well  away  from 
the  abdominal  wall.  The  surgeon  displays  the  pedicle,  carefully 
and  completely  divides  the  peritoneum  with  a  fine  knife,  and  liga- 
tures the  structures  exposed  in  the  manner  already  described 
(p.  439).  Three  silk  hgatures  are  employed,  one  for  the  tube, 
one  for  the  vessels,  and  one  for  the  ovarian  ligaments  and  remain- 
ing structures. 

It  often  happens,  even  when  no  adhesions  exist,  that  there 
is  some  difficulty  in  dragging  the  ovary  well  out  of  the  wound. 
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This  is  notably  so  when  there  is  a  thick  layer  of  fat  upon  the 
abdominal  parietes.  In  such  cases  much  strain  falls  upon  the 
broad  ligament,  and  the  surgeon's  fingers  alone  are  not  sufficient  to 
hold  the  parts  in  place.  In  these  instances  it  is  necessary  that  the 
appendages  should  be  seized  by  large-elbowed  pressure  forceps. 

The  pedicle  in  this  operation  is  seciured  in  precisely  the  same 
way  as  in  ovariotomy  (p.  439).  Silk  of  medium  thickness  is 
commonly  used,  but  kangaroo  tendon  answers  admirably. 

The  parts  are  cut  away  close  to  the  retaining  fingers  or  the 
retaining  forceps,  and  at  least  a  third  of  an  inch  from  the  ligature. 

Before  the  division  is  made,  it  is  well  to  fix  one  or  possibly 
two  pairs  of  artery  forceps  upon  that  part  of  the  pedicle  which 
lies  between  the  ligature  and  the  intended  line  of  section.  When 
the  division  is  made,  the  forceps — ^which  inflict  no  damage  upon 
the  part — ^prevent  the  stump  from  falling  at  once  back  into  the 
pelvis,  and  allow  it  to  be  examined  at  leisure,  and  to  be  drawn 
forth  should  further  ligature  be  needed. 

The  wound  is  closed,  and  is  dressed  in  the  usual  way. 

Throughout  the  operation  the  anaesthetic  must  be  carefully 
administered.  Should  the  abdominal  muscles  undergo  sudden 
contraction  (as  from  coughing)  when  the  ovary  is  without  the 
wound,  and  when  the  pedicle  is  about  to  be  dealt  with,  the 
appendages  may  slip  back  into  the  abdomen  again  if  lightly 
held,  or  be  needlessly  dragged  upon  if  rigidly  grasped. 

Treatment  of  Adherent  Appendages— The  omentum  may 
be  adherent  to  the  appendages,  and  may  at  the  same  time  also 
be  attached  to  other  parts  of  the  surface  of  the  peritoneum. 
As  a  result  of  these  adhesions  the  anatomy  of  the  part  may  be 
greatly  confused,  and  a  condition  be  induced  which  is  at  first 
peculiarly  puzzling.  In  other  instances  the  appendages  may  be 
bound  down  by  adhesions,  or  be  lost  in  a  confused  mass  of  cicatricial 
tissue.  It  may  be  impossible  to  identify  the  ovary  by  the  touch. 
The  surgeon  may  be  quite  imable  to  demonstrate  any  kind  of 
pedicle.  The  structures  to  be  removed  may  be  adherent  to  the 
bowel,  or  to  the  bladder,  or  to  the  peritoneimi  lining  the  floor 
of  the  pelvis.    They  may  be  the  seat  of  abscess  or  of  some  variety 
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of  cystic  formation,  and  the  removal  of  the  diseased  parts  with- 
out rupturing  the  abscess-wall  may  be  attended  with  the  greatest 
difficulty. 

Each  case  must  be  considered  on  its  merits.  Omental  ad- 
hesions can  be  dealt  with  with  comparative  ease,  but  the 
adhesions  which  fix  the  appendages  may  defy  the  most  patient 
and  most  skilful  operator.  Until  the  adhesions  have  been  dealt 
with  it  will  be  impossible  to  bring  the  appendages  into  view 
or  into  such  a  position  as  will  enable  the  operator  to  apply  the 
necessary  ligature. 

In  such  cases  the  wound  must  be  enlarged  ;  and  by  means  of 
suitable  retractors  and  a  good  light,  aided  by  efficient  sponging, 
the  parts  to  be  removed  must  be  exposed,  and  the  adhesions 
dealt  with  as  the  particular  case  requires.  The  Trendelenburg 
position  and  an  electric  hand-lamp  will  be  found  most  useful. 

There  is  little  to  conmiend  the  practice  of  attempting  to 
effect  the  separation  of  the  appendages  with  the  fingers  only, 
working  through  a  small  incision.  Skilful  fingers  might  effect 
much — and  in  few  operations  is  a  highly  educated  touch  of 
greater  value — ^but  there  is  nothing  in  this  procedure  to  justify 
a  direct  departure  from  the  sound  principle  that  the  surgeon 
should,  whenever  possible,  be  able  to  see  what  he  is  doing,  and 
that  manipulations  in  the  dark  are  not  worthy  of  encourage- 
ment. Of  the  two  evils — a  large  incised  wound  in  the  median 
line  of  the  abdomen,  and  the  risk  of  tearing  structures  while 
breaking  down  adhesions  which  are  hidden  from  view — the 
former  is  without  doubt  the  lesser.  In  some  of  these  cases  the 
bleeding  is  described  as  being  occasionally  "  truly  alarming." 
If  there  be  a  risk  of  "  alarming  "  bleeding  from  wounds  and 
lacerations  in  the  depths  of  the  pelvis,  let  the  external  woimd  be 
large  enough  to  allow  the  surgeon  to  deal  with  that  haemorrhage 
in  a  straightforward  manner. 

The  small  incision  in  these  cases  involves  a  procedure  which 
is  imsafe  and  difficult,  unsound  and  clumsy.  It  can  appeal  only 
to  those  who  aim  at  a  certain  theatrical  effect,  and  who  test 
the  greatness  of  an  operator  by  the  littleness  of  his  incisions. 


CHAPTER   XVII 
HYSTERECTOMY 

Hysterectomy,  or  removal  of  the  uterus,  is  carried  out  for 
myoma,  for  incurable  inversion,  and  for  malignant  disease. 

For  uterine  myoma  (fibroid  tumour)  complete  hysterectomy 
(by  an  abdominal  incision)  is  now  advocated.  Now  and  again 
the  cervix  uteri  is  left  behind  (supravaginal  amputation),  and 
in  the  case  of  small  myomata  vaginal  hysterectomy  is  occasionally 
performed.  For  incurable  inversion  the  removal  may  be  partial 
or  complete.  In  dealing  with  malignant  disease  the  removal 
should  be  complete,  and  if  an  attempt  is  to  be  made  to  remove 
the  lymphatic  glands  the  abdominal  route  must  be  adopted  of 
necessity.  The  immediate  mortality  of  this  operation  is,  how- 
ever, considerably  higher  than  that  of  vaginal  hysterectomy. 

History  of  the  Operation. — Granville,  in  1827,  is  reported  to  have 
removed  a  uterine  myoma,  but  without  success.  A  few  isolated  in- 
stances of  the  operation  are  recorded  in  succeeding  years,  but  none 
of  the  patients  recovered.  The  first  successful  operations  were  per- 
formed by  two  American  surgeons — Burnham  in  1853,  and  Kimball 
in  1855.  In  1861  Sir  Spencer  Wells  performed  his  first  hysterectomy 
for  myoma.  Mr.  Keith's  first  case  was  in  1874.  The  development  of 
the  operation  owes  much  to  the  successful  and  brilliant  operations  of 
Keith,  who  may  be  said  to  have  first  turned  the  tide  in  the  direction  of 
success.  The  literature  of  the  subject  is  most  voluminous.  In  Kelly's 
work  on  Operative  Gynaecology  will  be  found  the  best  illustrated 
discussion  of  the  subject. 

The  first  successful  vaginal  hysterectomy  for  cancer  is  ascribed  to 
Sauter  of  Constance,  who  operated  in  1822. 

For  many  years  the  cases  operated  on  were  very  few,  and  the 
mortality  was  very  high.     The  operation  was  revived  by  Czemy  in 
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1879,  and  was  rapidly  developed  by  Billroth,  Schroeder,  Mickulicz, 
and  others. 

Freund  carried  out  the  abdominal  method  of  operating  in  these 
cases,  and  his  procedure  was  extensively  imitated.  The  results, 
however,  were  much  more  serious  than  those  following  vaginal  hys- 
terectomy. Even  now,  with  much  improved  methods,  abdominal 
hysterectomy  for  cancer  is  attended  with  greater  risk  than  the  vaginal 
operation,  although  it  may  be  a  more  radical  and  efficient  procedure. 

Anatomical  Points, — ^The  peritoneum  which  covers  the  uterus 
is  closely  adherent  to  the  fundus,  but  is  less  firmly  attached  to 
the  lower  part  of  the  organ,  where  it  is  reflected  to  form  the 
utero-vesical  and  utero-rectal  pouches.  The  reflexion  of  the 
peritoneum  from  the  uterus  to  the  bladder  is  about  the  level  of 
the  internal  os.  On  the  posterior  part  of  the  uterus  the  serous 
membrane  descends  for  nearly  an  inch  over  the  posterior  vaginal 
wall  before  it  is  reflected  on  to  the  rectum. 

The  median  utero-vesical  pouch  is  separated  from  the  para- 
vesical pouch  on  either  side  by  two  slightly  marked  folds,  where- 
in are  slight  bands  of  unstriped  muscle.  Below  these,  and 
embedded  in  the  subjacent  veins,  are  the  ureters.  When  the 
bladder  is  empty,  and  the  uterus  normal  in  position  and  size, 
a  distance  of  nearly  half  an  inch  will  separate  the  cervix  from 
the  point  of  entrance  of  the  ureter  into  the  bladder. 

The  lower  third  of  the  cervix  projects  into  the  cavity  of 
the  vagina  ;  the  middle  third  is  connected  with  the  base  of 
the  bladder  in  front,  but  projects  behind  into  the  vagina  ;  the 
upper  third  is  supravaginal,  and  is  in  direct  relation  with  the 
bladder  in  front,  but  is  covered  by  the  peritoneum  behind. 
The  peritoneum  can  readily  be  detached  from  the  posterior 
part  of  the  vagina  and  cervix. 

The  ureter  on  entering  the  pelvis  crosses  the  bifurcation  of 
the  conmion  iliac  arteries,  and  makes  its  way  towards  the  cervix 
uteri.  The  uterine  artery  crosses  it  upon  its  inner  side  {see 
Fig.  118).  The  ureter  will  run  parallel  with  the  cervix,  and  at 
a  distance  of  nearly  half  an  inch  from  it,  and  will  pass  through 
the  plexus  of  uterine  veins,  and  beneath  the  broad  ligament. 
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Keeping  close  to  the  vagina,  it  enters  the  interval  between  the 
vagina  and  the  bladder,  and  opens  into  the  latter  viscus  about 
opposite  to  the  middle  of  the  anterior  vaginal  wall. 

The  ovarian  artery  and  vein  have  been  already  described 
(pp.  430-432).  The  uterine  artery  is,  under  normal  conditions, 
no  larger  than  the  posterior  auricular,  but  in  the  conditions 


on  Pan-Hysiern 

TTie  figure  illuslrales  ihe  successive  ligature  of  portions  of  the  broad  ligameni  and  contained 
vessels.     On  Ihe  right  side  the  uterine  artery  has  bet-n  secured^  on  both  the  ovanan 

V,  Vagina  ;  Ur.,  Ureter;  v. A..  Uierinc  arlrry  ;  O.A.,  Ovarian  anety. 

requiring  hysterectomy  it  is  usually  several  times  as  large.  In 
its  course  forwards  it  keeps  near  to  the  floor  of  the  pelvis,  and 
reaches  the  uterus  at  its  junction  with  the  vagina.  It  gives 
branches  to  the  vagina.  It  runs  upwards  on  the  side  of  the 
uterus,  between  the  layers  of  the  broad  ligament,  and  follows 
an  exceedingly  tortuous  course. 

It  is  crossed  by  the  ureter  about  the  level  of  the  external 
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OS.  It  supplies  the  uterus  by  many  branches,  and  ends  superiorly 
by  joining  with  a  branch  of  the  ovarian  artery  (Fig.  117). 

The  uterine  veins  form  an  extensive  plexus — the  greater 
part  of  the  blood  from  which  is  returned  by  the  ovarian  vein. 
The  uterine  l)nnphatics  mainly  end  in  a  group  of  glands  placed 
on  either  side  along  the  internal  iliac  vessels  and  the  bifurcation 
of  the  conunon  iliac  arteries.  A  few  accompany  the  ovarian 
vessels  to  end  in  the  lumbar  glands  surrounding  the  aorta. 

The  following  operations  will  be  described  : — 

1.  Complete  hysterectomy  for  myomata  by  the  abdom- 

inal method. 

2.  Complete  hysterectomy  for  cancer  by  the  abdominal 

method. 

3.  Vaginal  hysterectomy  for  cancer. 

In  the  second  edition  of  this  work  the  extraperitoneal  treat- 
ment of  the  cervical  stump  was  described  in  full.  This  method 
involved  the  use  of  a  wire  serre-nceud,  and,  although  attended 
with  some  success,  it  has  been  generally  abandoned.  Supra- 
vaginal hysterectomy  is  still  performed,  and  involves  little  risk 
of  damaging  the  ureters,  but  the  following  objections  to  it  have 
been  urged :  There  may  be  persistent  oozing  from  the  stump. 
The  latter  may  become  infected,  or  may  even  slough.  Owing 
to  the  extensive  peritoneal  seam,  etc.,  intestinal  adhesions  and 
obstruction  may  develop. 

It  should  be  noted  that  if  hysterectomy  is  being  done  for  a 
tumour  of  the  body  of  the  uterus,  there  is  some  risk  as  regards 
recurrence  of  the  growth  in  the  uterine  stump.  In  many  cases 
it  is  impossible  to  be  certain  that  the  tumour  is  not  a  sarcoma 
or  carcinoma  until  it  has  been  examined  microscopically. 

On  the  other  hand,  if  the  cervix  be  removed,  especial  care 
has  to  be  taken  to  avoid  damaging  the  ureters. 

I. — COMPLETE   HYSTERECTOMY   FOR   MYOMATA   BY   THE 

ABDOMINAL   METHOD 

For  fibroid  tumours  this  operation  is  said  to  have  been  first 
performed  by  Bardenheuer.     Although  for  some  time  oophorec- 
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tomy  was  practised  as  a  substitute  for  the  operation,  it  has  been 
generally  abandoned  for  the  following  reasons  :  It  is  quite  as 
difficult  to  perform  (in  cases  of  large  myoma  of  the  uterus)  as 
hysterectomy ;  its  mortality  is  as  high  or  higher ;  the  convalescence 
is  longer  and  attended  with  more  pain ;  above  all,  the  results  of 
oophorectomy  are  most  uncertain.  It  has  frequently  happened 
that  hysterectomy  has  after  all  had  to  be  performed. 

The  chief  indications  for  hysterectomy  for  fibroids  (myomata) 
of  the  uterus  are  : — 

1.  Repeated  haemorrhage,  leading  to  anaemia  and  increasing 
loss  of  strength. 

2.  Interference  with  the  normal  visceral  functions  by  pressure 
of  the  tumour. 

3.  Mere  bulk  of  the  tumour  causing  an  invalid  condition. 

4.  The  supervention  of  certain  complications  is  to  be  feared 
— such  as  malignant  degeneration  of  the  growth,  pyo-salpinx, 
hydro-salpinx,  ovarian  cyst. 

As  Fumeaux  Jordan  points  out  {Brit.  Med.  fourn.,  Jan.  26th, 
1907),  it  would  appear  that  over  40  per  cent,  of  the  patients  in 
whom  hysterectomy  was  done  for  uterine  fibroids  **  would  have 
died  from  existing  complications  had  no  operation  been  done." 
This  important  deduction  is  based  on  an  analysis  of  1,400  cases 
operated  on  by  various  English  and  American  surgeons.  The 
mortality  of  hysterectomy  is  almost  insignificant  compared  with 
the  danger  of  leaving  alone  a  large  uterine  fibroid.  Taking  100 
cases  of  abdominal  hysterectomy  for  this  condition  operated  on 
by  Mr.  Fumeaux  Jordan  (seventy-six  cases)  and  Dr.  Helme 
(twenty-four  cases),  there  were  only  three  deaths.  Although 
the  general  mortality  of  the  operation  is  probably  larger  than 
these  very  favourable  statistics  indicate,  there  can  be  little  doubt 
that  it  is  the  method  to  be  selected  in  dealing  with  fibroid 
tumours  which  are  causing  sjnnptoms  grave  enough  to  justify 
operation. 

Preparation  of  the  Patient ^The  bowels  must  be  thoroughly 

cleared  and  the  bladder  empty  when  the  patient  is  brought  to 
the  theatre.    The  pubes  should  have  been  shaved,  and  the  skin 
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disinfected  in  the  usual  way,  the  vagina  washed  out  with  a 
solution  of  lysol  or  bichloride  of  mercury. 

Instruments. — These  are  very  much  the  same  as  those  re- 
quired for  ovariotomy.  Long  curved  scissors,  pedicle  and 
various  aneurysm  needles,  volsella  forceps,  and  several  damp 
forceps  (large  Wells  pattern)  will  be  required.  For  ligaturing 
the  arteries  and  for  the  buried  sutures  most  operators  prefer 
sterilised  silk,  but  care  should  be  taken  in  its  selection — i.e. 
it  should  be  strong  enough  to  stand  any  ordinary  strain,  but 
at  the  same  time  not  needlessly  thick.  Catgut  or  kangaroo 
tendon  may  replace  it  to  a  large  extent,  but  in  tying  the  uterine 
arteries  silk  is  the  safest,  as  it  is  the  least  Ukely  to  slip. 

The  Operation. — Surgeons  differ  as  to  the  most  convenient 
position  for  the  patient.  Some  strongly  advocate  the  Tren- 
delenburg posture.  Others  have  the  pelvis  slightly  elevated, 
and  prefer  this  to  the  extreme  inclination  of  the  abdomen  and 
thorax  involved  in  the  former  position.  Whichever  be  adopted, 
the  operating  table  must  be  placed  so  that  a  strong  light  falls 
on  the  woimd,  and,  if  practicable,  a  portable  electric  lamp  should 
be  at  hand.  The  patient's  limbs  and  chest  must  be  kept  en- 
veloped in  warm  blankets  throughout  the  operation  ;  and,  if 
the  heart's  action  flags  owing  to  haemorrhage,  immediate  recourse 
must  be  had  to  injections  of  strychnia  and  transfusion  of  sterile 
saline  solution. 

(i)  The  abdomen  is  opened  in  the  median  line,  and  the 
tumour  is  exposed.  Any  adhesions  encountered  are  dealt  with. 
Provided  that  the  case  admit  of  it,  the  growth  is  delivered, 
is  drawn  out  of  the  abdomen,  and  is  lifted  vertically  upwards 
by  one  or  more  assistants. 

Great  care  must  be  taken  in  separating  adhesions  of  intes- 
tine or  of  the  bladder.  Those  of  the  great  omentum  give  little 
trouble,  as  multiple  ligatiure  of  its  vessels  by  means  of  an  aneurysm 
needle  will  enable  the  adherent  portion  to  be  cut  off  and  re- 
moved with  the  uterus.  Any  adherent  portion  of  intestine 
must  be  carefully  peeled  off  by  blunt  dissection  ;  and  it  may 
be  noted  that  a  fatal  result  has  sometimes  followed  an  over- 
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looked  tear  of  the  rectal  wall.  It  is  of  the  greatest  assistance 
to  deliver  the  fibroid  uterus  through  the  wound,  and  Kelly 
points  out  that  when  the  rounded  mass  cannot  be  drawn  up 
from  the  pelvis  this  may  be  attained  by  the  assistant's  fingers 
in  the  vagina  pushing  the  tumour  strongly  upwards.  In  some 
cases  the  tumour  can  be  drawn  up  much  more  easily  if  the  round 
ligaments  are  ligatured  and  divided  first.  At  the  same  time  the 
traction  should  not  be  sufficient  to  endanger  the  vessels  in  the 
pedicle.  In  raising  the  tumour  a  stout  steel  corkscrew  will  be 
found  useful ;   it  is  fixed  into  the  thickest  part  of  the  mass. 

(2)  The  next  step  is  to  secure  the  arteries  which  supply  the 
myoma.  These  vessels  are  two  in  number  on  either  side — the 
ovarian,  and  the  uterine.  Their  position  can  be  ascertained 
without  difficulty,  and  they  are  subject  to  very  little  anatomical 
variation.  They  are  no  larger  than  are  the  arteries  which  may 
have  to  be  dealt  with  in  removing  very  large  tumours  from  the 
surface  of  the  body,  and  the  vessels  can  be  reached  before  the 
trunks  are  breaking  up  into  many  branches. 

The  ovarian  vessels  are  defined  in  the  broad  ligament,  are 
secured  between  two  sets  of  ligatures,  and  divided.  The  surgeon 
proceeds  to  sever  the  broad  ligament — ^when  that  structure  is 
still  present  as  a  ligament — in  a  direction  which  would  corre- 
spond to  a  line  roughly  drawn  from  the  brim  of  the  pelvis  to 
the  cervix  uteri.  It  is  throughout  divided  by  section  of  the 
peritoneum.  The  veins  of  the  pampiniform  plexus  are  apt  to  be 
very  voluminous,  and  may  be  as  large  as,  or  larger  than,  the 
thumb.  The  round  ligaments  will  need  to  be  severed  between 
ligatures,  unless  they  have  been  previously  divided  {see  above). 
In  due  course  the  broad  ligament  upon  either  side  will  have 
been  divided  nearly  to  the  uterus,  and  all  the  vessels  belonging 
to  the  ovarian  set  will  have  been  secured. 

The  ovaries  should  not  be  removed  unless  they  are  diseased. 
In  other  cases  all  the  structures  in  the  broad  ligament  and  the 
appendages  will  be  removed  with  the  tumour.  The  former 
site  of  the  ligament  will  be  represented  by  a  linear  breach  in 
the  peritoneum  along  the  floor  of  the  pelvis,  marked  by  many 
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ligatures.  The  surgeon  should  endeavour  in  this  part  of  the 
operation  to  render  the  broad  ligament  as  flat  as  is  practicable, 
and  to  have  the  tumour  so  held  that  it  is  as  little  in  the  way  as 


(3)  Separation  of  the  Bladder. — As  the  uterus  is  raised  and 
drawn  backwards  the  peritoneal  reflexion  from  its  wall  to  the 
bladder  is  carefully  divided  from  side  to  side  with  scalpel  and 
scissors.  The  cutting  should  be  done  towards  the  cervix  and 
vagina,  and  need  not  be  extensive,   as  moderate  pressure  will 


ANi>  THB  REFLBXIONS  OF  PKHiTONKUM.     (Krom  Kelly's  "Opcralive  Gynecology.") 
V.1E., Vagina;  B  B.  Bladikr  ;  Ul.,  L' terns  ;  L.A,,  Uterine  artery  :.  ur.,  Ln^ier. 

detach  the  bladder  wall  once  the  interspace  is  opened.  The  scalpel 
should  be  drawn  across  the  anterior  wall  of  the  uterus  from  side 
to  side,  dividing  the  peritoneum  only,  above  the  vesico-uterine 
pouch.  If  the  incision  be  made  too  deep  there  will  be  unnecessary 
bleeding.  The  bladder  and  a  flap  of  peritoneum  can  be  detached 
by  the  lingers  except  over  a  small  area  in  the  middle  line  where  it 
is  often  necessary  to  use  scissors  or  scalpel  to  separate  the  peri- 
toneum. The  flap  thus  secured  is  useful  in  the  final  suture. 
The  uterine  vessels  will  probably  be  seen. 

(4)  The  uterine  artery  on  each  side  has  now  to  be  secured 


CHAP,  xvii]    HYSTERECTOMY    FOR    MYOMATA  457 

close  to  the  neck  of  the  uterus.  Its  position  has  been  referred 
to,  and  is  depicted  in  Fig.  123.  It  is  best  picked  up  by  a 
large  aneurysm  needle,  which  is  passed  (threaded)  close  to  the 
cervix,  and  which  is  then  unthreaded  and  withdrawn,  leaving 
the  ligature  in  place.  In  this  manceuvre  very  great  care  must 
be  taken  not  to  damage  the  ureter. 


,t"°BLAm;M!' 

JNS  Of   VTEKUS   TO  THE  PBRITONEVM 

lie  uli-nis  iniiiea 
and  llht  long; 
.lYcrylillleofll 

le  iliu  incisions  for  opening  [tie  poslerio 
le  eenin  ulfn  is  leFl  in  tlic  lallet  operalion 

n:  n.  Rectum: 

E,s,.  Evlernal  sphincler. 

When  these  two  arteries  have  been  secured,  there  remains 
no  known  vessel  to  supply  the  growth. 

(5)  Either  the  anterior  or  posterior  fornix  is  now  incised, 
and  the  finger  introduced  into  the  vagina  ;  with  it  as  a  guide 
the  operator  works  round  with  curved  scissors,  taking  care  to 
keep   close    to   the    cervix.     The    uterine    vessels    are   cut    well 
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beyond  their  points  of  ligature,  and  the  ureters  carefully  avoided. 
Kelly  advises  preliminary  catheterisation  of  the  ureters  before 
the  operation  (as  first  advocated  by  Pawlik  in  1889),  in  order 
to  avoid  danger  to  them  at  this  stage ;  but  most  operators  do 
not  consider  it  necessary.  The  important  point  is  to  keep  the 
scissors  hard  on  the  uterus.  In  most  cases  a  little  blunt  dis- 
section with  the  fingers  at  each  side  will  push  the  ureter  out  of 
danger. 

The  tumour  is  removed,  and  if  either  uterine  artery  is  badly 
secured  it  must  be  at  once  clamped  and  again  tied.  Cervical 
branches  given  off  from  the  uterine  artery  at  a  little  distance 
from  the  cervix  will  probably  require  to  be  ligatured. 

In  some  cases  enucleation  of  a  fibroid  situated  low  down  at 
the  side  of  the  uterus  will  render  ligature  of  the  uterine  artery 
more  easy. 

(6)  The  operator  searches  for  all  bleeding  points,  removes 
the  sponges  or  gauze  which  may  have  been  introduced  during 
the  operation,  and,  when  he  is  thoroughly  satisfied  that  the 
ligatures  are  holding  well,  proceeds  to  sew  up  the  vaginal  roof, 
and  subsequently  the  peritoneum  over  it,  with  a  double  row 
of  fine  silk  or  stouter  catgut  sutures  (interrupted).  Drainage 
through  the  vagina  is  unnecessary. 

The  usual  counting  of  sponges  is  gone  through,  and  the 
abdominal  wound  thoroughly  closed. 

After-treatment. — If  much  blood  has  been  lost  and  shock 
is  severe,  free  transfusion  with  sterile  saline  solution  and  in- 
jections of  strychnia  should  be  employed.  Persistent  vomiting 
is  best  treated  with  rectal  feeding  and  hypodermic  injections 
of  small  doses  of  strychnia  and  morphia. 

Intra-abdominal  haemorrhage  may  necessitate  reopening  the 
abdominal  wound  and  searching  for  the  bleeding  vessel.  No 
complication  can  be  more  serious  than  this,  and  hence  the 
operator  should  spare  no  trouble  in  making  sure  that  all  vessels 
are  securely  tied  before  completing  the  closure  of  the  abdomen. 
Dr.  H.  C.  Renton  records  a  case  of  partial  hysterectomy  in  which 
he  was  compelled  next  day  to  reopen  the  wound,  and  to  apply  the 
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serre-noeud  on  account  of  haemorrhage  from  sUpped  ligatures. 
The  patient,  after  a  most  critical  time,  fortunately  recovered. 
("  Clinical  Surgery,"  p.  32.) 

Wound  of  the  ureters  and  imperfect  Ugature  of  vessels  are 
the  two  chief  dangers  to  be  guarded  against  in  performing 
hysterectomy. 

With  regard  to  the  other  details  of  after-treatment  we  would 
refer  to  what  has  been  said  under  the  head  Abdominal  Section, 


riC.   135.— PAN-HVSTEklCTOMI 

r  M)R  UTEKINE  CANCER.    (From  Kelly's  ■■Operative 

Gynecology.') 

!  sinuoui  line  shows  the  order  ii 

n  which  the  structures  in  the  broad  ligament  are  divided, 

vessels,  then  the  round  ligament  and  ils  vessels,  and  Ihe 

uterine  arlenes.     An  opening  ) 

las  been  made  into  ihe  vagina  posteriorly  from  Douglas's 

pouch,  and  its  lateral  wall  is  di 

vided  from  within  as  shovfn  by  the  arrows.      Note  relation 

of  urelet  (ur.}  lo  uterine  vessels 

p.  118.    The  sutures  in  the  abdominal  wound  should  be  left  in 
for  ten  days  or  a  fortnight. 

II.— COMPLETE  HYSTERECTOMY  FOR  CANCER  BY  THE 
ABDOMINAL  METHOD 
In  its  main  outlines  this  operation  resembles  that  just  de- 
scribed ;  but,  whereas  the  operator  will  not  be  troubled  by 
the  difficulty  of  dealing  with  what  is  often  an  enormous  tumour, 
he  is  far  more  hkely  to  meet  with  dangerous  adhesions.  In 
fact,  the  procedure  is  not  justifiable  if  the  vagina  is  extensively 
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invaded,  and  infiltrating  adhesions  to  the  bladder,  rectum,  intes- 
tines, or  pelvic  wall  may  compel  him  to  abandon  the  operation. 

The  danger  of  obstruction  to  one  or  both  ureters  and  of 
damage  to  them  during  the  operation  is  greater  in  cases  of  cancer 
than  of  myoma.  Prof.  Kelly,  whose  summary  of  the  operation 
is  here  given,  urges  that  in  all  cases  the  ureters  should  be  cath- 
eterised.  It  can  be  done  before  the  anaesthetic  is  started  by 
placing  the  patient  on  her  side  and  introducing  Kelly's  straight 
speculum  into  the  urethra.  The  atmospheric  pressure  causes 
the  vesical  walls  to  separate,  and  the  ureteral  openings  can  usually 
be  made  out  with  ease.  Fig.  125  illustrates  the  main  steps  of 
the  operation,  which  is  described,  with  slight  alterations,  in 
KeUy's  words  (from  "Operative  Gynecology,"  1898,  vol.  ii., 
p.  322). 

'*  (a)  Catheters  are  passed  into  each  ureter. 

".  (b)  Administration  of  the  anaesthetic,  the  patient  being,  of 
course,  supine. 

"  (c)  Thorough  disinfection  of  the  vagina,  which  is  then  filled 
with  a  loose  iodoform  gauze  tampon. 

"  {d)  Elevation  of  the  pelvis  and  abdominal  incision,  exposing 
the  field  of  operation. 

"  (e)  Ligation  of  the  upper  parts  of  both  broad  ligaments, 
including  the  round  ligaments. 

"  (/)  Detachment  of  the  vesical  peritoneum,  and  of  the 
bladder  down  to  the  vaginal  vault. 

'*  (g)  Ligation  of  the  right  and  left  uterine  arteries  at  their 
origin  at  the  internal  iliac  arteries. 

"  (A)  The  dissection  and  freeing  of  the  uterine  arteries  with 
all  the  adjacent  cellular  tissue  from  the  pelvic  wall  in  toward 
the  vault  of  the  vagina. 

"  (t)  Setting  free  the  ureters,  which  are  lifted  up,  and  away 
from  the  field  of  operation. 

"  (;)  Ligation  of  the  large  uterine  veins  above  and  below 
the  ureter  out  near  the  pelvic  wall. 

"  (k)  Enlarged  glands  found  on  the  pelvic  floor  must  be 
taken  up  with  the  cellular  tissue.  • 
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"  (/)  The  uterus,  with  broad  wings  of  connective  tissue,  is 
freed  down  to  its  vaginal  attachment,  and  the  vagina  opened 
at  least  2  centimetres  below  the  lowest  limit  of  the  disease, 
anterior  to  the  cervix,  with   a  thermo-cautery. 

"  (w)  The  opening  in  the  vaginal  vault  is  continued  around 
to  the  right  and  to  the  left,  clamping  any  actively  bleeding 
vessels  until  the  uterus  is  entirely  freed. 

"  (n)  As  soon  as  the  vagina  is  incised  anteriorly  a  loose 
iodoform  gauze  pack  is  pushed  in,  and  as  soon  as  the  opening 
is  large  enough  to  permit  it  the  lower  part  of  the  uterus  and 
the  vaginal  vault  are  enveloped  in  gauze,  so  as  to  prevent  any 
discharge  from  contaminating  the  wound  area ;  the  gauze  wrap 
affords  an  excellent  hold  for  the  operator  in  making  traction 
upon  the  uterus  as  it  is  gradually  delivered. 

"  (0)  Bleeding  vaginal  vessels  are  controlled  by  catgut  liga- 
tures passed  through  the  vaginal  walls,  but  not  including  the 
mucosa. 

"  {p)  The  entire  wound  surface  is  minutely  inspected,  all 
oozing  vessels  controlled  by  catgut  ligatures,  and  reinforcing 
ligatures  applied  to  any  important  vessels  where  the  first  ligation 
seems  insecure. 

"  (q)  The  vesical  peritoneum  and  the  peritoneum  of  the 
anterior  layers  of  the  broad  ligaments  are  drawn  back  and  united 
by  continuous  suture  to  the  peritonemn  of  the  posterior  layers 
of  the  broad  ligaments  and  Douglas's  cul-de-sac . 

"  (r)  If  there  has  been  no  contamination,  the  abdomen  may 
be  closed  at  once.  If,  however,  there  has  been  some  escape  of 
the  uterine  contents  over  the  wound  and  into  the  peritoneum, 
the  pelvic  cavity  should  be  thoroughly  washed  out  after  letting 
the  patient  down  to  a  horizontal  position  before  closing  the 
abdomen. 

"  (s)  The  vaginal  gauze  is  changed,  and  a  piece  of  washed- 
out  iodoform  gauze  passed  loosely  up  between  the  lips  of  the 
wound  to  give  a  little  support  to  the  sutured  peritoneum 
above,  and  to  avoid  any  accumulation  of  fluids  within  the 
wound  area." 
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III. — VAGINAL  HYSTERECTOMY  FOR  CANCER 

An  admirable  review  of  the  position  of  this  operation  was 
given  by  Sir  John  Williams  in  a  paper  in  the  Lancet,  Aug.  23rd, 
1890.  Since  then  Dr.  A.  H.  N.  Lewers  has  published  several 
excellent  papers  on  the  subject.  As  we  have  no  personal  experi- 
ence of  this  operation,  we  have  extracted  the  following  account — 
a  little  condensed — ^from  Mr.  Doran's  well-known  work  on 
**  Gynaecological  Operations  "  (p.  318). 

Instruments  Required. — Clover's  crutch ;  Higginson's  syringe ; 
Sims's  speculum  ;  volsellae  ;  scalpels  ;  small  sponges  in  holders  ; 
two  pairs  of  long-handled  scissors  curved  on  the  flat ;  pressure 
forceps  ;  broad  metal  retractor  ;  pedicle  needle  ;  needle-holder  ; 
needles  ;    ligatures  ;    drainage  tube. 

The  Operation. — ^The  patient  is  placed  in  lithotomy  position, 
and  the  lower  limbs  are  separated  by  a  Clover's  crutch.  The 
buttocks  are  brought  close  to  the  edge  of  the  table.  The  surgeon 
sits  facing  the  perineum.  The  chief  assistant  stands  on  his 
right,  and  the  chief  nurse  on  his  left. 

The  vagina  is  washed  out  with  carboUsed  water.  The  can- 
cerous ulcer  should  have  been  previously  plugged  with  iodoform 
wool,  and  the  parts  made  as  dean  as  possible. 

A  Sims  speculum  is  passed  along  the  posterior  vaginal 
wall.  The  anterior  lip  is  seized  by  a  volsella,  and  the  uterus  is 
drawn  down  as  far  as  possible. 

I.  The  assistant  now  takes  charge  of  the  volsella,  and  pulls  the 
cervix  backwards  and  downwards.  The  surgeon  then  cuts  through 
the  vaginal  mucous  membrane  along  its  anterior  reflexion  on 
to  the  cervix  by  means  of  the  scissors,  so  that  a  semicircular 
wound  is  made  in  the  anterior  fornix,  with  its  convexity  forwards. 

The  haemorrhage  must  be  kept  in  check  by  sponging. 

A  catheter  is  passed  into  the  bladder.  The  anterior  part 
of  the  uterus  is  then  cut  away,  with  scissors,  from  its  cellular 
connections  with  the  bladder.  The  blades  of  the  instriunent 
must  be  kept  close  to  the  uterus.  The  peritoneum  should  not 
be  opened  at  this  stage. 
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The  speculum  is  now  removed,  and  the  cervix  completely 
separated  from  the  vaginal  mucous  membrane.  To  effect  this 
the  cervix  is  dra^vn  forwards,  so  as  to  bring  its  posterior  aspect 
into  view.  The  mucous  membrane  along  its  posterior  reflexion 
on  to  the  cervix  is  divided  with  the  scissors.  This  semicircular 
incision  forms,  with  the  one  already  made  in  front,  a  complete 
ring  around  the  cervix. 

2.  The  cervix  being  thus  detached,  Douglas's  pouch  is  now 
opened  up.  Care  must  be  taken  not  to  cut  too  much  laterally, 
lest  the  broad  ligaments  be  wounded. 

At  this  stage  the  uterus  will  remain  connected  to  the  sur- 
rounding parts  by  the  broad  ligaments  and  the  utero-vesical 
fold  of  peritoneum.    This  fold  is  at  once  divided. 

In  order  to  divide  it  the  operator  slips  his  left  fore-finger 
through  the  hole  in  Douglas's  pouch,  over  the  fundus  and  front 
of  the  body  of  the  uterus,  till  the  point  of  the  finger  presses  on 
the  reflexion  of  peritoneum  from  the  bladder  on  to  the  uterus. 

The  peritoneiun  is  then  divided  with  scalpel  or  scissors, 
the  operator  cutting  close  to  the  uterus,  and  the  finger  behind 
the  peritoneum  serving  as  a  guide.  The  catheter  should  remain 
in  the  bladder  during  this  stage. 

The  broad  ligaments  now  alone  remain. 

3.  In  order  to  secure  the  broad  ligaments,  the  fundus  is 
pulled  through  the  posterior  part  of  the  wound  with  the  aid 
of  a  strong  volsella.  This  forcible  retroflexion  is  never  easy 
to  effect.  The  right  hand  should  be  pressed  on  the  hypogas- 
trium,  whilst  the  left  fore-finger  is  passed  through  the  posterior 
part  of  the  wound  and  hooked  over  the  fundus. 

When  the  body  of  the  uterus  is  pulled  down  into  the  wound, 
the  operator  must  grasp  it  with  the  volsella. 

The  most  dangerous  stage  of  the  operation  is  now  reached. 
It  is  desirable  that  the  ovaries  and  tubes  should,  if  possible,  be 
removed  entire ;   but  this  cannot,  as  a  rule,  be  accomplished. 

The  surgeon  will  usually  have  to  satisfy  himself  with  dividing 
the  ligament  on  the  uterine  side  of  the  ovary. 

The  ligament  is  secured  by  ligatures,  and  then  cut.    The 
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difficulties  of  even  this  step  will  be  at  once  appreciated.  The 
structures  to  be  transfixed  can  never  be  brought  well  into  view, 
and  it  is  scarcely  possible  to  relax  the  ligament  sufficiently  while 
the  loop  is  being  tied. 

The  usual  procedure — that,  namely,  of  dividing  the  broad 
ligaments  upon  the  uterine  side  of  the  ovary — ^will  now  be 
described. 

A  pair  of  large  straight-bladed  pressure  forceps  is  made  to 
grasp  the  broad  ligament  close  to  the  uterus.  A  strongly  curved 
pedicle  needle  armed  with  silk  transfixes  the  broad  ligament 
from  behind,  externally  to  the  forceps.  The  ligature  is  then 
secured  as  in  ovariotomy.  As  the  ends  of  the  thread  are  being 
pulled  tight  the  assistant  must  remove  the  large  pressure  forceps. 
The  ends  of  the  other  thread  are  then  tied  round  the  opposite 
side  of  the  broad  ligament. 

The  broad  ligament  is  now  cut  through  between  the  ligature 
and  the  uterus.  The  ends  of  the  ligature  should  be  left  uncut 
till  the  vaginal  wound  has  been  attended  to  later.  The  uterus 
is  then  drawn  to  the  ligatured  side,  and  the  opposite  broad 
ligament  is  secured  in  the  same  manner. 

When  the  ovary  and  the  fimbriated  end  of  the  Fallopian 
tube  are  removed  the  process  will  be  far  more  difficult. 

The  ligature  is  very  hard  to  apply  ;  the  tissues  transfixed 
are  upon  the  stretch,  and  the  possibility  of  the  knot  slipping 
after  it  has  been  tied  is  considerable. 

4.  The  uterus  now  comes  away.  Any  remaining  bleeding 
points  must  be  secured  by  ligature. 

The  vaginal  wound  may  be  closed  by  sutures,  which  are 
inserted  with  a  curved  needle  held  in  a  needle-holder. 

Some  surgeons  leave  the  vaginal  wound  open,  and  trust  to 
packing  of  the  vagina  to  prevent  the  prolapse  of  bowel  or 
omentum  through  the  rent. 

Drainage  is  advisable  in  most  cases.  The  simplest  form  of 
tube  is  a  long  glass  drainage  tube,  which  is  passed  about  half 
an  inch  beyond  the  vaginal  wound.  The  vagina  is  then  packed 
with  iodoform  gauze. 
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Aftei^treatment. — A  thick  pad  of  iodoform  wool  is  laid 
over  the  vulva  after  the  vagina  has  been  dressed,  and  a  sponge 
is  placed  over  the  mouth  of  the  drainage  tube  if  that  appliance 
has  been  employed.  The  iodoform  gauze  plugs  must  be  frequently 
inspected  and  changed. 

When  the  drainage  tube  is  used  the  pelvic  cavity  must  be 
washed  out,  should  the  temperature  rise  high  or  the  discharge 
from  the  tube  become  foetid.  The  sutures  in  the  vaginal  wound 
must  be  removed  at  the  end  of  a  fortnight,  a  Sims  speculum 
being  passed  along  the  posterior  wall  of  the  vagina  after  the 
patient  has  been  placed  on  her  back,  so  as  to  bring  the  wound 
well  into  view. 

Comment. — The  methods  for  performing  vaginal  hyster- 
ectomy are  very  numerous,  and  have  been  subjected  to  endless 
variation  and  modification. 

The  chief  distinctive  feature  of  each  operation  turns  upon 
the  method  of  securing  the  broad  ligaments. 

In  this,  the  most  difficult  and  most  important  step  of  the 
operation,  every  device  has  been  tried  which  has  been  carried 
out  for  the  control  of  haemorrhage. 

Ligatures  have  been  employed  in  various  ways,  the  ^craseur 
has  been  made  use  of,  and  the  division  has  been  effected  by 
means  of  the  actual  cautery.  Those  who  favour  mechanical 
methods  in  operating  employ  a  clamp  ;  and,  in  spite  of  the 
objections  that  will  naturally  be  raised  against  this  clumsy 
method  of  controlling  bleeding,  the  clamp  appears  to  have  been 
attended  with  no  little  success.  In  this  particular  operation 
the  clamp  is  scarcely  a  more  formidable  foreign  body  than  a 
glass  drainage  pipe. 

Readily  to  control  the  bleeding,  to  effect  a  complete  removal, 

and  to  take  awav  with  the  uterus  the  ovaries  and  the  tubes 

entire,  it  appears  to  us  that  it  would  be  better  to  divide  and 

secure  the  lateral  attachments  of  the  uterus  through  a  median 

abdominal  incision,  and  then  to  remove  the  organ  through  the 

vagina  in  the  manner  already  described. 

The  uterus  has  been  bisected  from  the  os  to  the  fundus,  and 
2  E 
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has  been  removed  in  two  segments,  after  the  broad  ligament 
upon  either  side  has  been  secured. 

The  bladder  and  the  ureter  have  been  wounded  in  this  opera- 
tion. It  is  also  stated  that  an  intestinal  fistula  has  been  caused 
by  the  pressure  of  a  drainage  tube. 

As  will  be  apparent  from  what  has  been  already  stated,  the 
great  danger  in  the  operation  is  from  haemorrhage. 

RESULTS   OF  HYSTERECTOMY 

The  general  mortality  of  hysterectomy  for  myoma,  as  derived 
from  a  series  of  combined  statistics,  was  given  by  Mr.  Greig 
Smith  as  about  30  per  cent.  On  the  other  hand,  Keith's  mortality 
reached  the  remarkable  proportion  in  most  unpromising  cases 
of  only  7.9  per  cent.  The  remarkable  improvement  that  has 
taken  place  of  late  years  is  illustrated  by  Dr.  H.  Spencer's  and 
Dr.  T.  A.  Helme's  combined  report  of  thirty-eight  cases  with  only 
one  death  (October,  1902).  Dr.  A.  H.  N.  Lewers  (1905)  records 
seventy-three  cases  of  hysterectomy  for  fibroids  in  the  London 
Hospital  with  only  four  deaths  (a  mortality  of  5.6  per  cent.). 

Vaginal  hysterectomy  appears  to  be  attended  with  a  mor- 
tality of  from  5  to  10  per  cent.  The  precise  prospect  of  "  cure  " 
of  the  cancer  in  these  cases  has  not  yet  been  demonstrated. 

It  is  apparent  that  in  a  very  large  proportion  of  the  cases 
a  comparatively  early  recurrence  takes  place,  and  some  operators 
have  formed  most  gloomy  views  as  to  the  prognosis.  Dr.  Lewers, 
by  an  admirable  series  of  cases  followed  up,  has  shown  that  a 
considerable  number — ^nearly  50  per  cent. — ^remain  free  from 
recurrence  for  many  years.  Very  much  depends  upon  selection 
of  cases.  It  may  be  said  that  it  is  only  at  an  early  stage  of 
cancer,  when  the  disease  is  confined  to  the  uterus,  that  the 
operation  is  worth  doing. 


CHAPTER    XVIII 

OPERATIONS   FOR   RUPTURED   PERINEUM 

Anatomical  Points. — In  the  great  majority  of  instances  the 
rupture  for  which  an  operation  is  required  has  occurred  during 
labour.  If  the  laceration  extend  into  the  rectum,  and  involve 
the  sphincter  ani,  it  is  termed  "  complete."  If  it  faU  short 
of  the  rectal  tissues,  it  is  described  as  "  partial."  In  carrying 
out  the  needed  operation  the  surgeon  must  bear  in  mind  that 
he  has  not  merely  to  form  a  bridge  of  skin  between  the  vagina 
and  the  rectum,  but  to  restore  the  perineal  body.    The  term 
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r.  Rectum  ;  v.  Vagina  ;  ■,  Urethra  ;  »,  Nympha :  p.i..  Perineal  body, 

perineal  body  has  been  applied  to  the  pyramidal  mass  of  tough 
elastic  connective  tissue  which  is  interposed  between  the  lower 
ends  of  the  rectum  and  vagina.  It  is  shown  in  part  in  the 
accompanying  figure  from  Henle  (Fig.  126).  The  base  of  the 
pyramid  corresponds  to  the  skin  extending  between  the  vagina 
and  the  anus,  which  skin  represents  the  anatomical  perineum. 
The  apex  is  at  some  distance  above  the  orifices  of  the  two  canals. 
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It  may  be  roughly  estimated  that  the  perineal  body  will  measure 
about  one  inch  and  a  quarter  in  height,  and  one  inch  and  a 
half  in  breadth.  The  complete  restoration  of  this  important 
supporting  buttress  is  the  main  feature  in  operations  for  ruptured 
perineum. 

In  the  anterior  part  of  the  base  of  the  perineal  body  is  the 
central  point  of  the  perineum,  at  which  point  the  sphincter 
muscles  of  both  the  vagina  and  the  anus  and  the  transverse 
perineal  muscles  meet. 

When  some  weeks  or  months  have  elapsed  after  the  lacera- 
tion has  occurred,  and  when  the  parts  have  well  healed  over, 
it  is  a  httle  difficult  at  first  to  realise  what  has  been  the  full 
extent  of  the  injury,  and  what  must  be  the  full  extent  of  the 
restoration.  This  is  especially  the  case  when  the  parts  are 
patulous,  when  the  mucous  membrane  is  bulging  downwards, 
and  when  the  cicatrix  is  ill-marked. 

The  torn  surfaces,  which  should  be  in  contact,  and  vertically 
placed,  are  now  widely  separated,  and  are  reduced  to  nearly 
the  same  horizontal  plane. 

Operative  Measures. — The  treatment  of  ruptured  perineum 
by  operation  dates  from  the  time  of  Ambrose  Par6.  The  pro- 
cedures adopted  by  the  older  surgeons  were  simple  enough. 
The  torn  surfaces  were  refreshed,  and  were  united  by  sutures. 
In  modem  times  innumerable  modifications  have  been  intro- 
duced. An  essentially  simple  operation  has  been  complicated 
by  a  number  of  intricate,  and  often  ridiculous,  methods.  There 
is  no  form  of  suture  designed  by  man  that  has  not  been  tried 
upon  the  female  perineum.  The  literature  of  the  matter  is 
voluminous  and  confusing,  and  is  burdened  with  a  perfect 
medley  of  ineffective  terms.  The  subject  has,  in  fact,  been 
somewhat  over-specialised,  and  the  primary  simplicity  of  the 
operation  only  becomes  evident  when  it  is  freed  of  all  such 
rags  and  tatters  as  do  not  belong  to  the  bare  elements  of 
surgery. 

All  operations  which  involve  elaborate  suturing  are  difficult 
to  describe  and  to  illustrate  clearly.    We  know  of  no  better 
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account  of  the  subject  than  the  chapter  in  Dr.  A.  H.  N.  Lewers's 
Text-book  of  Diseases  of  Women,  and  we  are  greatly  indebted 
to  our  friend  and  colleague.  Dr.  Lewers,  for  permission  to  use 
it  freely  in  what  follows. 

Ppellmlnary  Treatment.— It  is  always  advisable  to  close  the 
rent  as  soon  as  possible  after  the  laceration  has  been  produced: 
This  may  be  attended  with  success,  but  the  success  may,  un- 
fortimately,  be  partial  only. 

The  Immediate  Operation. — The  patient  should  be  anaesthe- 
tised and  placed  in  the  lithotomy  pwisition.    The  vagina  and 


surface  of  the  wound  should  be  thoroughly  cleansed  by  irrigation 
with  warm  antiseptic  lotions,  taking  care  that  they  are  not  too 
strong.  I  in  100  carbolic  acid  is  a  suitable  antiseptic,  but  the 
cleansing  may  be  largely  effected  with  plain  boiled  water,  A 
sponge  or  pad  is  placed  in  the  vagina  to  prevent  secretion  from 
contaminating  the  wound.  Coloured  silkworm  gut  is  the  best 
material  for  the  sutures  ;  it  should  not  be  too  thick  and  should 
be    softened    by    boihng    immediately    before    use.     Mounted 
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needles  are  sometimes  employed,  but,  as  Dr.  Lewers  observes, 
large  well-curved  needles  in  a  holder  are  more  convenient. 

If  the  rent  has  extended  through  the  sphincter  ani  into  the 
rectum  (this  is  comparatively  rare),  catgut  or  fine  kangaroo- 
tendon  sutures  are  first  inserted  at  this  end  ;  they  must  bring 
the  torn  ends  of  the  sphincter  together,  and  may  be  buried  by 
more  superficial  sutures  through  the  anal  skin. 

The  sutures  which  in  the  majority  of  cases  are  alone  required 
are  shown  in  Fig.  127.  Three  will  suffice  as  a  rule.  They  should 
include  the  whole  depth  of  the  wound  except  the  lining  mem- 
brane of  the  vagina.  They  are  tied  with  moderate  tightness, 
commencing  with  the  posterior  one.  If  necessary,  a  continuous 
catgut  suture  may  be  added  for  the  vaginal  mucous  membrane. 

The  pad  in  the  vagina  is  withdrawn,  and  a  light  dressing  of 
gauze  applied  to  the  wound  with  a  T-bandage. 

In  the  after-treatment  the  great  point  is  to  prevent  con- 
stipation. The  main  sutiu"es  are  removed  at  the  end  of  ten  days ; 
any  catgut  ones  are  left  alone.  There  is  no  object  in  keeping 
the  patient  on  her  back  after  the  operation. 

The  Deferred  or  Secondary  Operation. — If  the  rent  perineum 
has  not  been  sutured  immediately  after  labour,  sufiicient  time 
should  elapse  for  the  parts  to  get  into  healthy  condition.  As 
a  rule,  many  months  have  intervened  between  the  rupture  and 
the  operation,  which  may,  of  course,  be  required  if  the  attempt 
at  immediate  union  has  failed.  The  preliminary  treatment  is 
simple,  the  bowels  should  be  thoroughly  cleared,  any  vaginal 
discharge  should  be  cured  by  astringent  injections,  the  patient 
should  rest  in  bed  for  a  day  or  two  before  operation.  If  a  com- 
plete septum  still  exists  (as  is  usually  the  case)  between  rectum 
and  vagina,  the  method  of  operation  should  be  what  has  come 
to  be  known  as  Lawson  Tait's.  Dr.  G.  E.  Herman  points  out 
("Diseases  of  Women,"  3rd  edition,  page  726)  that  long  before 
Lawson  Tait  pubUshed  his  account  of  the  method  J.  Hutchinson 
(senior)  practised  and  taught  it.  The  principle  is  to  remove  no 
tissue  but  to  reconstitute  the  perineal  body  by  means  of  lateral 
sutures    after    completely    sphtting   the    septum    transversely. 
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Roughly  speaking,  it  consists  in  converting  the  capital  H  into  X. 
In  Fig,  128,  the  line  B  E  represents  the  transverse  incision ;  to 
this  is  added  an  incision  passing  forwards  and  a  little  outwards 
on  either  side  for  an  inch  or  more  (b  a  and  E  d),  and  two  shorter 
incisions  passing  for  half  an  inch  backwards  and  outwards  (b  c 
and  E  f).  These  latter  incisions  lie  in  reality  nearer  to  the 
rectal  wall  than  they  appear  in  the  figure.  These  incisions  are 
steadily  deepened  with  scissors  or  scalpel,  taking  care  not  to 
ojjen  either  rectum  or  vagina,  the  fingers  of  the  operator's  left 
hand  being  introduced  into  the  rectum  to  guard  against  this. 


A  deep  wound  is  thus  made  having  four  curved  (concave)  sides, 
A  c  F  D  in  Fig.  128.  Ultimately  the  rectal  and  vaginal  walls 
are  so  separated  and  drawn  backwards  and  forwards  as  to 
allow  ABC  and  D  E  F  to  be  approximated.  Silkworm  gut  on 
large  curved  needles  is  then  passed  on  either  side  (i,  2,  3,  4  in 
Fig.  129),  taking  a  firm  hold  and  traversing  the  tissues  to  the 
bottom  of  the  wound.  If  the  edge  of  the  vaginal  wall  A  D  or 
of  the  rectal  wall  c  F  is  redundant,  a  triangular  piece  of  raucous 
membrane  is  excised,  and  the  small  wound  closed  with  interrupted 
sutiu-es  of  catgut.  These  catgut  sutures  would  be  knotted  on 
the  vaginal  and  rectal  sides  respectively.  The  Clover's  crutch 
is  removed.    The  main   silkworm-gut  stitches  are  then   tied 
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firmly,  and  a  light  gauze  dressing  applied.  The  urine  should 
be  drawn  off  with  the  catheter  three  times  a  day.  The  main 
sutures  are  removed  at  the  end  of  ten  days.  The  bowels  must 
be  kept  regularly  open.  Most  surgeons  insist  on  the  patient's 
knees  being  lightly  bandaged  together,  but  this  is  not  essential. 
Note. — Dr.  Lewers  describes  and  figures  the  main  sutures 
as  not  passing  through  the  skin  at  the  sides  of  the  wound  ;  they 
are  introduced  one-eighth  of  an  inch  inside  the  edge  of  the 
wound.    They  will  thus  be  buried  beneath  the  skin,  and  to 


remove  them  may  be  somewhat  difficult.  We  see  no  reason 
against  including  the  edges  of  the  skin,  as  the  subsequent  removal 
will  be  facilitated  thereby.  Dr.  Lewers  also  advises  that  the 
whole  of  the  vaginal  hning  between  A  and  d  (Fig.  128)  should 
be  excised.  We  have,  however,  had  excellent  results  without 
excising  any  of  this  lining.  It  is  obvious  that  slight  modifica- 
tions may  be  made  in  any  particular  case. 

Other  Methods  of  Operating.— Amongst  the  many  varieties 
of  operation  for  ruptured  perineum  we  consider  the  one  described 
above  (Lawson  Tait's)  as  the  best.     The  following  account  of 
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another  method  (Dr.  Galabin's)  is  taken  from  that  author's 
work  on  "  Diseases  of  Women." 

In  the  most  usual  circumstances  the  rupture  will  be  of  some 
weeks'  standing  when  the  case  comes  before  the  surgeon's  notice, 
and  the  rent  surfaces  will  have  healed  over. 

It  is  desirable  that  the  patient  be  in  good  health,  and  that 
there  be  no  local  complications.  It  is  very  important  that  the 
rectum  should  be  empty,  and  that  the  intestinal  canal  should 
contain  as  little  ddbris  as  possible.  This  is  ensured  by  a  few 
days'  dieting,  by  the  liberal  use  of  aperients,  and  by  the  admin- 
istration of  an  enema  on  the  eve  of  the  operation. 

An  existing  vaginal  discharge  should  be  got  rid  of,  if  possible. 
The  condition  is  not  unfrequently  complicated  by  piles  ;  but 
unless  these  are  of  severe  degree  they  form  no  obstacle  to  the 
operation. 

The  parts  must  be  very  thoroughly  cleansed  before  the 
operation,  and  any  hair  upon  the  perineum  may  be  shaved  off. 

Operation  for  Partial  Rupture. — The  patient  is  placed  in 
the  lithotomy  position,  and  the  thighs  are  supported  by  means 
of  Clover's  crutch.  The  buttocks  are  brought  well  up  to  the 
end  of  the  table.  The  surgeon  sits  facing  the  perineum.  Two 
assistants  stand  by  the  patient's  pelvis,  and  each  retracts  the 
labium  with  one  hand,  while  he  sponges,  and  otherwise  assists 
the  operator,  with  the  other.  The  extent  of  surface  to  be  fresh- 
ened is  indicated,  to  some  degree,  by  the  cicatrix  left  by  the 
laceration.  *'  It  is  well,  however,  to  go  a  little  beyond  the 
limits  of  this  in  all  directions,  especially  up  the  median  line 
of  the  vagina,  and  towards  the  lower  halves  of  the  labia  majora, 
both  in  order  to  secure,  if  possible,  a  perineal  body  somewhat 
larger  and  deeper  than  the  original  one,  and  to  allow  some 
margin,  in  case  the  surfaces  do  not  unite  completely  up  to 
the  edges.  To  put  the  mucous  membrane  on  the  stretch  an 
assistant  at  each  side  places  one  or  two  fingers  on  the  skin  of 
the  thigh,  and  draws  the  vulva  outwards.  The  skin  just  be- 
neath A  (Fig.  130),  in  front  of  the  anus,  may  also  be  seized  by 
a  tenaculum  and  drawn  downwards.     If  still  the  mucous  mem- 
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brane  is  not  sufficiently  on  the  stretch,  from  laxity  of  the  vagina, 
the  posterior  vaginal  wall,  some  distance  above  b,  should  be 
seized  by  long-handled  tenaculum  forceps  and  pushed  upwards, 
"  Incisions  are  then  made  through  the  mucous  membrane, 
from  B  to  A,  in  the  median  line  of  the  vagina,  and  from  A  to  c 
and  D,  through  the  junction  of   the  mucous   membrane   and 


'3^ 


\H^ 


skin  (Fig.  130).  These  should  not  be  extended  in  the  direction 
of  c  and  D  further  than  the  lower  extremity  of  the  nymph* 
at  the  utmost.  There  are  then  two  triangular  flaps — abc  and 
ABD  These  are  to  be  dissected  up  from  the  apex  A  towards 
the  base  B  c  and  B  D,  the  comer  of  the  mucous  membrane  at 
A  being  seized  with  dissecting  forceps.  The  dissection  should 
not  be  deeper  than  necessary,  and  if  it  is  done  with  the  knife 
the  surfaces  are  more  ready  to  unite.  If,  however,  there  is 
much  tendency  to  bleed,  scissors  may  be  used.  The  apices  of 
the  flaps  are  then  cut  off  with  scissors,  leaving  an  upturned 
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border  along  b  c  and  b  d.  When  the  surfaces  are  drawn  to- 
gether, these  borders  form  a  slightly  elevated  ridge  towards 
the  vagina  ;  and  if  there  be  any  failure  of  union  just  along  the 
edge,  they  fall  over  and  cover  it  "  (Galabin). 

Silkworm  gut  forms  the  best  suture  material.  The  sutures 
may  be  most  conveniently  introduced  either  by  means  of  a 
curved  needle  in  a  handle  or  by  means  of  a  large  Hagedom's 
needle  held  in  a  holder.  They  should  be  introduced  as  shown 
in  Fig.  130,  the  dotted  lines  representing  the  buried  parts  of 
the  suture.  The  sutures  i,  2,  and  3  may  be  buried  along  the 
whole  length  of  their  course.  "  If,  however,"  writes  Dr.  Galabin, 
"  they  are  brought  out  in  the  centre  for  spaces  alternately  short 
and  long  (Fig.  130),  the  surfaces  are  more  easily  brought  into 
contact  at  all  levels  without  undue  tension." 

The  sutures  4,  5,  and  6  are  brought  out  close  to  the  margin 
along  which  the  folds  of  mucous  membrane,  b  c  B  d,  are  turned 
up  from  the  vagina,  and  are  not  passed  through  the  mucous 
membrane  itself. 

The  sutures  are  tied  in  order  from  behind  forwards — i.e. 
from  No.  i  to  No.  6.  As  they  are  being  secured,  a  stream  of 
some  antiseptic  solution  from  an  irrigator  should  be  allowed 
to  play  over  the  surface,  in  order  that  no  blood-clot  may  be 
enclosed  in  the  depths  of  the  wound. 

Operation  for  Complete  Rupture. — The  preliminary  measures, 
already  described,  having  been  taken,  the  operation  is  pro- 
ceeded with  as  follows  : — 

"  A  point  (b.  Fig.  131)  in  the  median  hue  of  the  vagina,  a 
sufficient  distance  above  the  apex  of  the  rent  in  the  septum, 
is  taken,  and  an  incision  through  the  mucous  membrane  is  made 
from  B  to  G,  and  from  G  to  e  and  f  along  the  edges  of  the  septum, 
between  the  rectal  mucous  membrane  and  the  cicatrix.  In- 
cisions are  also  made  through  the  skin  from  E  to  c,  and  f  to  d, 
so  that  the  freshened  surface  may  extend  somewhat  beyond  the 
limits  of  the  cicatrix,  c  or  d  not  to  be  higher  than  the  lower 
extremities  of  the  nymphae.  The  quadrilateral  flap  E  G  B  c  is 
then  seized  at  e  by  dissecting  forceps,  and  dissected  up  with 
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■the  knife  from  the  angle  e,  and  afterwards  from  the  angle  G, 
towards  the  base  B  c.  While  this  is  done  the  parts  are  kept 
on  the  stretch  by  an  assistant  drawing  down  the  skin  below  E 
with  a  tenaculum.  The  flap  is  then  cut  away  with  scissors, 
except  an  upturned  border,  which  is  left  along  B  c.  The  flap 
F  G  B  D  is  treated  in  a  similar  manner.      If,  as  is  usual,  the  ends 


of  the  sphincter  at  E  and  F  have  retracted  from  the  margin  of 
the  cicatrix,  it  is  well  to  cut  away  with  the  scissors  a  narrow 
strip  of  rectal  mucous  membrane,  generally  somewhat  everted, 
a  short  distance  from  E  and  F  towards  G,  so  as  to  bring  the  fresh- 
ened surface  to  the  ends  of  the  sphincter. 

"  Sutures  of  silkworm  gut  are  then  applied  in  the  following 
manner  : — First  rectal  sutures,  either  two  or  three,  according 
to  the  extent  of  the  rent  in  the  septum,  are  applied.  These 
are  destined  to  be  tied  in  the  rectum,  and  the  ends  left  projecting 
through  the  anus.     They  are  best  applied  with  a  half-curved 
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needle  held  in  a  holder.  The  needle  is  passed  in  a  little  distance 
from  the  margin  of  the  rent,  and  brought  out  almost  at  the 
very  edge  of  the  rectal  mucous  membrane,  on  the  line  g  f.  The 
needle  is  then  threaded  at  the  other  end  of  the  suture,  and  that 
is  drawn  through  in  the  same  way  from  without  inwards  on 
the  margin  e  g.  Next,  two  sutures  at  least  are  passed  com- 
pletely round  through  the  remnant  of  the  septum  by  means 
of  a  curved  needle,  not  too  large,  mounted  in  a  handle.  This 
is  passed  unthreaded,  and  draws  the  suture  back  with  it  on 
withdrawal.  The  first  of  these  (3,  Fig.  131)  is  passed  in  some- 
what behind  and  below  the  angle  f,  so  as  to  take  up,  if  possible, 
or  at  least  go  quite  close  to,  the  end  of  the  divided  sphincter, 
and  is  brought  out  in  a  similar  position  near  e.  Thus,  when 
tightened,  it  brings  together  the  ends  of  the  sphincter,  drawing 
it  into  a  circle  ;  but  it  often  brings  into  apposition  not  so  much 
the  freshened  surfaces  above  as  the  unfreshened  rectal  mucous 
membrane.  This  serves  as  a  barrier  to  keep  out  faecal  matter, 
while  the  next  suture  (4)  aids  the  rectal  sutures  in  uniting  the 
freshened  surfaces.  The  remaining  sutures  (5  to  8)  are  passed, 
as  shown  in  the  figure,  by  a  slightly-curved  needle  mounted  in 
a  handle,  in  the  same  way  as  in  the  operation  for  incomplete 
rupture  "  (Galabin). 

When  all  the  sutures  are  in  position  they  are  tied  in  the 
order  of  their  numbers,  and  the  operation  is  completed  as  in 
the  previous  account. 


CHAPTER    XIX 

OPERATIONS  ON  THE  KIDNEY 

Anatomical  Points  (see  Frontispiece  and  Plates  XV.  and  XVI.).— 
The  kidneys  are  deeply  placed,  and  are  most  accessible  to  pressure 
at  the  outer  edge  of  the  erector  spinse  just  below  the  last  rib. 
They  rest  about  equally  upon  the  diaphragm  and  the  anterior 
layer  of  the  transversalis  aponeurosis,  which  latter  structure 
separates  them  from  the  quadratus  lumborum.  They  rest  to  a 
slight  extent  also  upon  the  psoas. 

The  upper  edge  of  the  kidney  corresponds  with  the  space 
between  the  eleventh  and  the  twelfth  ribs,  and  with  the  eleventh 
or  twelfth  dorsal  spine.  The  right  kidney  is  a  little  lower  than 
the  left.  The  lower  end  of  the  kidney  is  about  on  a  level  with 
the  middle  of  the  third  lumbar  spine  (Plate  XV.).  The  hilimi 
is  about  opposite  to  the  gap  between  the  first  and  second 
lumbar  spines. 

The  inner  border  of  the  gland  at  its  upper  part  is  about 
one  inch  from  the  middle  line  ;  the  outer  border  at  its  lower 
part  is  3i  inches  from  that  line. 

A  horizontal  line  passing  through  the  umbilicus  will  be  one 
inch  below  the  lower  end  of  the  right  kidney,  and  one  and  a 
half  inches  below  the  left. 

It  must  be  noted  that  these  levels  vary  considerably,  and 
are  to  be  taken  only  as  representing  the  average.  Moreover, 
the  kidneys  move  to  some  extent  with  respiration. 

A  vertical  line  carried  upwards  from  the  middle  of  Poupart's 
ligament  has  one-third  of  the  kidney  to  its  outer  side,  and  two- 
thirds  to  its  inner  side. 

Draw  two  horizontal  lines  from  the  tips  of  the  eleventh 
dorsal  and  third  lumbar  spines.     Mark  two  points  on  each,  the 
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first  I  inch,  the  second  3!  inches  from  the  middle  line.  Through 
each  of  these  pairs  of  points  draw  vertical  lines.  The  parallel- 
ogram thus  marked  out  bounds  the  posterior  surface  markings 
of  the  kidney. 

In  relation  with  the  anterior  surface  of  the  right  kidney 
are  the  under-surface  of  the  liver,  the  second  part  of  the  duo- 
denum, the  commencement  of  the  transverse  colon,  and  the 
ascending  colon. 

In  the  same  relation  on  the  left  side  are  the  fundus  of  the 
stomach,  the  pancreas,  and  the  descending  colon. 

Crossing  the  posterior  surface  of  the  kidney  obliquely  from 
above  downwards  and  outwards,  are  branches  of  the  last  dorsal 
nerve,  and  of  the  first  lumbar  artery,  together  with  the  ilio- 
hypogastric and  ilio-inguinal  nerves. 

The  fatty  tissue  in  which  the  kidney  and  its  true 
fibrous  capsule  are  embedded  is  of  surgical  importance.  It 
is  termed  the  fatty  capsule,  and  is  of  interest  both  with 
regard  to  operations  upon  the  kidney  and  to  the  pathology 
of  injuries  to  and  inflammations  around  the  kidney  and  ureter. 
Fat  in  any  quantity  is  not  present  within  this  capsule  until 
about  the  tenth  year  of  life  ;  but  after  this  age  it  is  found  as 
thick  pads,  disposed  mostly  behind  and  below  the  kidney.  It 
serves  a  function,  like  the  fat  of  joints,  to  adapt  the  moving 
kidney  to  the  space  in  which  it  moves,  and  to  the  variations 
of  the  intra-abdominal  pressure,  but  takes  no  active  part  in 
suspending  the  kidney.  It  is  traversed  by  fine,  loose  connective- 
tissue  fibres,  which  pass  from  the  true  fibrous  capsule  of  the 
kidney  to  the  perinephric  fascia,  and  are  specially  well-marked 
at  both  poles  of  the  kidney,  where  they  often  cause  difficulty  in 
the  enucleation  of  the  kidney.  These  fibres  contain  fine  blood- 
vessels which,  when  torn  across,  may  lead  to  troublesome  oozing. 

The  perinephric  fascia  forms  a  clearly  defined  outer  fibrous 
capsule  for  this  fat,  and  lies  interposed  between  the  trans- 
versahs  aponeurosis  behind  and  the  peritoneum  in  front, 
being  formed  by  two  fibrous  sheets,  anterior  and  posterior 
(Plate  XVI.). 
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The  anterior  layer  is  thin  and  lies  closely  applied  to  the 
back  of  the  peritoneum,  from  which,  however,  it  is  quite  dis- 
tinct, passing  across  the  anterior  surface  of  the  kidney,  supra- 
renal, vertebrae,  vena  cava,  and  aorta,  to  fuse  with  its  fellow 
of  the  opposite  side.  The  posterior  layer  is  thicker,  and  is  at- 
tached to  the  sides  of  the  bodies  of  the  lumbar  vertebrae  just 
in  front  of  the  heads  of  origin  of  the  psoas  muscle.  Thence 
it  passes  outwards  in  front  of  the  anterior  layer  of  the  trans- 
versalis  aponeurosis  which  lines  the  psoas  and  quadratus,  and 
behind  the  kidney  to  sweep  round  the  outer  border  of  that 
organ  and  fuse  with  the  anterior  layer.  The  fascia  thus  pre- 
sents a  rounded  convex  surface  to  the  operator  as  he  approaches 
the  kidney  from  the  back  of  the  loin  at  the  outer  border  of  the 
quadratus  muscle,  which  is  the  guide  to  the  fascia. 

At  the  upper  pole  of  the  kidney  both  layers  fuse  firmly 
together,  and  then  split  again  to  enclose  the  suprarenal  body 
to  the  capsule  of  which  they  are  firmly  attached.  At  the  upper 
border  of  the  suprarenal  they  unite  again  and  obtain  a  firm  attach- 
ment to  the  fascia  lining  the  diaphragm.  These  facts  explain 
how  it  is  that  the  suprarenal  body  is  not  encountered  during 
operations  on  the  kidney,  and  why  the  suprarenal  does  not 
descend  with  the  kidney  in  cases  of  nephroptosis.  In  other 
words,  the  kidney  lies  in  a  separate  compartment  of  the  peri- 
nephric fascia. 

Below  the  kidney  the  two  layers  pass  downwards  as  a  loose 
tubular  sheath  attached  to  the  vertebrae  on  the  inner  side, 
loosely  enclosing  the  ureter  and  spermatic  vessels,  and  extending 
outwards  some  two  inches  from  the  vertebral  colunm  before 
they  fuse  together  on  the  outer  side. 

The  ureter  is  attached  somewhat  firmly  along  its  anterior 
surface  only  to  this  sheath,  and  so  to  the  peritoneum,  but  is 
quite  free  behind.  It  tends,  therefore,  to  fall  forwards  with 
the  peritoneum  during  operations  for  exposure  of  the  ureter 
from  behind.  During  the  exposure  of  the  kidney  from  behind 
the  perinephric  fascia  should  always  be  recognised  at  the  outer 
border  of  the  quadratus  muscle  immediately  after  the  trans- 
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versalis  fascia  has  been  cut  through.  It  should  be  held  up 
between  two  pairs  of  forceps  and  incised,  when  a  little  peri- 
renal fat  at  once  rises  through  the  opening,  which  is  next  enlarged 
and  a  finger  inserted.  The  finger  cannot  then  fail  to  feel  the 
kidney  inside  its  fatty  capsule,  and  to  strip  it  cleanly  from  its 
bed  of  fat. 

The  structures  which  enter  the  hilum  of  the  kidney  form 
also  the  surgical  pedicle  of  the  kidney.     They  consist  of  the 
renal  vessels,   the  pelvis  of  the 
ureter,  lymphatics,  nerves,    and 
connective  tissue. 

The  renal  artery  is  the  size 
of  the  brachial  and  divides  just 
before  reaching   the   hilum   into 

four  or   five   branches.     One  of  p 

these  runs  backwards  round  the 
upper  border  of  the  pelvis,  to 
enter  the  kidney  behind  the 
pelvis,  and  supply  the  posterior 
portions  of  the  kidney,  roughly 
a  quarter  of  the  organ.  The 
others  run  out   in   front  of  the     j- 

pelvis  and  are  distributed  to  the  ^^^  im_cast  of  thb  interior  of 
anterior  portions  of   the  kidney,        Tg"  um-eb  end  of  the  ureter. 

roughly      three-quarters      of      the  u.  Urcwr;  P,  Pdvis;  c,  Calyces. 

organ.    Knowledge  of  the  method 

of  distribution  of  these  vessels  is  of  some  surgical  importance, 
as  the  method  of  incising  the  kidney  in  nephrolithotomy  may 
be  based  upon  it.  A  paper  by  Max  Broedel  on  this  subject 
appeared  in  the  /o/ins  Hopkins  Bulletin  for  January,  1901, 
No,  118,  to  which  the  reader  is  referred  for  further  details  ;  and 
in  which  he  shows  clearly  the  arrangement  of  the  renal  pelvis 
and  its  vessels.  Figs.  138  and  139  are  taken  from  this  paper. 
The  renal  artery  may  be  replaced  by  two,  three,  four,  or 
even  five  branches,  which  usually  come  off  directly  from  the 
side  of  the  abdominal  aorta,  but  may  take  origin  from  the  lumbar, 
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iliac,  or  inferior  mesenteric  arteries  {Fig.  133).  They  may  pass 
directly  to  the  hilum,  or  may  be  distributed  to  the  poles,  or 
any  portion  of  the  inner  surface  of  the  kidney.  They  may  run 
behind,  but  more  usually  run  in  front  of  the  pelvis  and  ureter. 
Where  such  abnormal  vessels  are  present,  the  fcetal  lobulation 
of  the  kidney  tends  to  persist,  and  gives  a  valuable  hint 
at  operation  that  the 
arteries  should  be  ex- 
'■*■"  amined  forthwith. 

*.».-  These  abnormal  ves- 

sels   are    not    a    matter 
*'*^  for     surprise    if    it    be 

' ""'  remembered     that     the 

kidney  and   ureter  arise 
in    the    pelvis    as  buds 
*••■""  from  the  Wolffian  duct, 

»^*i-.  and  travel  up  to  their 

w_.  position  in  the  loin,  and 

that  the  renal  arteries 
normally  grow  out  from 
the  aorta  to  vascularise 
the  kidney  bud  after  it 
has  reached  its  proper 
position  in  the  loin. 

The  lower  division  of 
the  renal  artery  divides 
into  three  branches  to 
supply  the  lower  pole  of  the  kidney.  One  of  these  arteries 
in  a  large  number  of  bodies  is  found  to  arise  directly  from 
the  aorta,  and  may  pass  to  the  tail  of  the  kidney,  some- 
times accompanied  by  a  vein  either  in  front  of  or  behind  the 
junction  of  the  ureter  and  renal  pelvis.  When  it  passes  behind, 
trouble  is  bound  to  arise  sooner  or  later.  The  ureter  becomes 
kinked  as  it  runs  to  the  pelvis  over  the  rigid  tail-artery,  which 
leads  to  a  valvular  ureteric  opening,  dilated  pelvis,  hydronephrosis, 
pyonephrosis,  stone,  and  perinephritic  inflammation. 
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VKSSELS.       {From    a   disseili 

Hespilat  Afaitum.) 

.  I.  Two  small  arteries  enlering  Ihe  siimmil  of  Ihe 

kidney  ;  A.a,  Chief  renai  artery  entering  Ihe  hilum 

ind  in  from  of  v,  i,  the  chief 

crial  branch  from  the  aotui 

n  from  of  the  oreler  to  the  lon-er  end  of 

Y  ;  A. 4  and  v. a.  Artery  and  vein  running 

lolhc   hilum   behind   the  pelvis  of  the 


in  front  of  (he  ui 


.-wed  from  behind.) 
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An  instance  is  figured  of  this  condition  {Fig.  134),  which  is 
by  no  means  uncommon,  and  is  often  mistaken  for  tuberculosis 
or  stone.  {Compare  A.3.  in  Fig.  133  with  a'  in  Fig.  134.) 
Symptoms  may  not  arise  until  adult  Ufe,  and  the  diagnosis 
can  only  be  made  by  an  exploratory  measure.  Fcetal  lobula- 
tion is  always  persistent  in  such  cases. 

The  renal  ar- 
teries are  "  end  " 
arteries,  so  that  . 
when  they  are  cut 
across,  the  tissues  ^ 
supplied  by  the 
cut  vessel  undergo 
necrosis,  ^ — 

There  are  con-  ^• 
stantly  present  a 
number  of  fine 
arterial  twigs  sup- 
plying the  capsule 
and  even  part  of 
the  cortex  of  the 

kidney,  which  are     ^,„  ,3^._„vd,onephros:s  caused  by  k-kk.»gof  «^« 
not  derived   from         (u)  over  an  aberrant  rknai,  artery  (a'I  and  vein. 

{Sffeimtn  priparid  and  draws  by  Mr.  P.  S.  Kidd.) 
the         true        renal       «,  Uongaled  kidney   wilh   congenilal  lobulations   perjislinB  ; 

arteries,  but  come  ]:ni'^^l'^^Ttf^l^\'Z{}z^''\f^^i^^^.^^ 
from  the  lumbar  raiu?«'«iT™uiun  "u'Te'"'"  """'  ™"*''  '"''"'™"  '*" 
or  suprarenal  ves- 
sels. In  the  cases  of  congenital  displacement  of  the  kidney 
mentioned  below,  the  main  renal  arteries  may  be  derived  from 
the  common  or  internal  iliac  vessels  or  even  in  part  from  the 
middle  sacral  {which  is  a  rudimentary  prolongation  of  the 
abdominal  aorta). 

With  regard  to  the  veins  of  the  kidney,  it  should  be  noted 
that  there  is  a  fine  network  all  around  the  organ  which  com- 
municates with  the  lumbar,  suprarenal,  spermatic,  ovarian,  and 
phrenic  veins,  and  those  accompanying  the  adjacent  last  dorsal 
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and  lumbar  nerves.  Hence  when  the  kidney  is  detached  from 
its  fatty  capsule  there  is  usually  considerable  venous  oozing, 
which  needs  careful  attention  before  the  wound  is  closed. 

The  renal  veins  do  not  take  the  same  course  as  the  arteries 
(see  Figs.  138  and  139).  Their  distribution  within  the  kidney 
is  different,  and  corresponds  to  the  arrangement  of  the  pyramids. 
They  all  pass  in  front  of  the  pelvis,  and  join  to  form  a  single 
trunk  which  passes  transversely  inwards  to  enter  the  vena  cava. 
Both  vessels  enter  the  vena  cava  at  about  the  same  level  {see 
Frontispiece). 

There  is,  however,  an  important  difference  between  the 
length  of  the  right  renal  vein  and  that  of  the  left.  The  right 
kidney  normally  touches  the  vena  cava  at  its  upper  end,  £ind 
the  right  renal  vein  is  rarely  more  than  one  inch  long  (frequently 
less) ;  whilst  the  left  renal  vein,  which  crosses  the  aorta,  is  usually 
from  two  to  three  inches  long.  In  performing  nephrectomy  on 
the  right  side  many  accidents  have  happened  owing  to  the 
shortness  of  the  renal  vein — the  vena  cava  having  been  wounded 
or  ligatured  in  several  cases  (there  is  an  example  of  the  latter 
in  St.  Bartholomew's  Hospital  Museimi).  The  close  relation 
of  the  right  kidney  to  the  vena  cava  and  the  resulting  short- 
ness of  the  renal  vein  on  this  side  must  alwavs  be  remembered. 

The  ureter  loses  its  cylindrical  form  on  a  level  with  the 
lower  end  of  the  kidney,  where  it  begins  to  expand  into  the 
funnel-shaped  cavity  called  the  pelvis  (Fig.  132).  After  enter- 
ing the  hilum  the  pelvis  divides  into  two,  or  even  three,  primary 
tubular  branches,  which  in  turn  end  in  several  truncated  short 
and  wide  pouches,  the  calyces.  In  the  pelvis  of  the  ureter,  or 
in  the  calyces,  calculi  are  frequently  lodged  (Fig.  137).  The 
calyces  are  normally  too  narrow  to  admit  of  the  introduction 
of  the  finger  for  exploration,  but  are  frequently  dilated  by 
disease. 

The  abnormalities  of  the  kidney  are  of  considerable  surgical 
importance.  They  are  very  fully  dealt  with  in  Mr.  Henry 
Morris's  work  on  "  Siu-gical  Diseases  of  the  Kidney  and  Ureter." 

One,  or  less  frequently  both  kidneys,  may  be  congenitally 
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misplaced.  The  left  is  more  often  out  of  place  than  the  right, 
and  the  organ  may  be  found  over  the  sacro-iliac  synchondrosis, 
or  the  promontory  of  the  sacrum,  or  be  discovered  in  the  iliac 
fossa  or  pelvis.  The  misplaced  kidney  is  often  misshapen,  and 
may  exhibit  a  more  or  less  extreme  degree  of  lobulation.  The 
ureter  may  be  double. 

The  two  kidneys  may  be  fused.  "The  lowest  degree  of 
fusion  is  seen  in  the  horseshoe  kidney.  The  two  kidneys  are 
united  at  their  inferior  portions  by  a  flat,  riband-like,  or  rounded 
bridge  of  tissue,  which  crosses  the  vertebral  column.  In  the 
higher  degrees  the  two  lateral  portions  approach  one  another 
more  and  more,  until  they  reach  the  highest  degree,  in  which 
a  single  disc-like  kidney,  lying  in  the  median  line,  and  provided 
with  a  double  or  a  single  calyx,  represents  complete  fusion  " 
(Rokitansky). 

When  the  two  kidneys  are  united  by  a  web  of  connective 
.  tissue,  the  condition  is  no  bar  to  operation. 

There  may  be  an  entire  absence  of  one  kidney.  The  single 
kidney  may  be  lateral  or  median  in  position. 

Mr.  Henry  Morris  estimates  that  congenital  absence  or 
extreme  atrophy  of  one  kidney  may  be  expected  to  be  present 
in  r  in  about  4,000  cases. 

The  horseshoe  kidney  may  be  looked  for  in  the  proportion 
of  I  to  every  1,600  cases,  and  the  single  fused  kidney  in  i  in 
about  8,000  cases.  Examples  of  wasted,  small,  and  shrunken 
kidneys  are  certainly  much  more  common  than  this  amongst 
those  patients  who  are  the  subjects  of  renal  operations,  but  they 
are  the  result  of  disease  rather  than  congenital  variations. 

In  a  recent  autopsy  at  the  London  Hospital  a  single  kidney 
was  present  on  the  right  side.  The  right  ureter  was  normal, 
the  left  ureter  was  normally  placed  in  relation  to  the  bladder 
and  pelvis,  but  when  it  reached  the  left  renal  fossa  it  passed 
to  the  right  across  the  aorta,  and  was  inserted  into  the  upper 
portion  of  the  right  renal  pelvis.  In  this  case  the  cystoscope 
would  have  given  misleading  evidence  as  to  the  presence  of  a 
left  kidney. 
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The  kidney  and  ureter  are  supplied  by  nerves  from  the  sym* 
pathetic  system,  which  run  out  of  the  spinal  cord  from  the 
tenth  dorsal  to  the  second  lumbar  segments.  In  cases  of  obstruc- 
tion to  the  pelvis  and  ureter  one  or  more  of  the  areas  of  skin 
supplied  by  the  same  segments  may  become  tender. 

History  of  Operations  upon  the  Kidney.— It  would  appear 

that  during  the  earlier  days  of  surgery  incisions  had  been  made  from 
time  to  time  into  fluctuating  swellings  in  the  loin,  and  through  such 
wounds  abscesses  and  cysts  were  evacuated  which  were  subsequently 
shown  to  have  had  origin  in  the  kidney. 

In  like  manner,  ancient  records  contain  accounts  of  cases  in  which 
renal  calculi  were  removed  through  the  loin,  their  discharge  having 
followed  the  evacuation  of  an  abscess  in  that  region.  These  early 
operations  were  all  more  or  less  casual. 

The  possibility  of  removing  stones  from  the  kidney  is  discussed 
by  more  than  one  ancient  writer,  and  such  a  measure  of  treatment 
was  now  and  then  advised  in  the  vague,  haphazard,  and  irresponsible 
language  that  marks  many  of  the  earlier  surgical  records. 

A  case  is  recorded  in  the  Philosophical  Transactions  for  1696  by 
Dr.  Bernard,  which  would  seem  to  have  been  one  of  nephrolithotomy. 
Some  discredit  has  been  cast  upon  the  case,  and  the  details  of  it  are 
not  sufi&ciently  complete  to  make  it  of  scientific  value.  The  case 
certainly  had  no  influence  upon  surgical  practice. 

It  is  usually  stated  that  the  first  operation  of  nephrolithotomy 
was  performed  by  Mr.  Henry  Morris  in  1880.  The  operation  was 
deliberately  undertaken  and  carefully  planned,  and  it  forms  the 
basis  and  starting  point  of  the  modem  procedure.  It  should, 
however,  be  recorded  that  on  Dec.  26th,  1879,  Mr.  John  Couper 
removed  four  large  calculi  from  the  right  kidney  of  a  woman  in  the 
London  Hospital.  This  case  should  really  take  priority  of  Mr. 
Morris's. 

Nephrectomy  had  been  performed  unintentionally  several  times 
before  it  was  deliberately  carried  out  as  a  precise  operation  by  Gustav 
Simon,  of  Heidelberg,  in  April,  1869.  The  operation  was  performed 
for  an  intractable  fistula  of  the  ureter,  and  the  patient  made  an  ex- 
cellent recovery.  In  Mr.  Barker's  article  in  the  Med,-Chir.  Trans.^ 
vol.  Ixiii.jWill  be  found  an  account  of  the  first  twenty-eight  reported 
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cases  of  nephrectomy.  Nephrorraphy  was  first  performed  by  Dr. 
Hahn,  of  Berlin,  in  April,  1881.  Since  the  various  operations  were 
introduced  the  development  and  application  of  each  measure  have 
been  very  rapidly  extended.  A  complete  account  of  the  subject 
will  be  found  in  Mr.  Henry  Morris's  work  on  *'  Surgical  Diseases  of 
the  Kidney  and  Ureter." 

The  following  operations  will  be  described  : — 

1.  Exposure  of  the  kidney,  pelvis,  and  lumbar  ureter  (peri- 
nephrotomy). 

2.  Nephrolithotomy.     Pyelolithotomy. 

3.  Nephrotomy.     Nephrotresis. 

4.  Nephrectomy,  partial  and  complete. 

5.  Nephrorraphy,  or  nephropexy. 

6.  Uretero-lithotomy. 

7.  Ureterotresis  and  plastic  operations  on  pelvis  and  ureter. 

I. — Exposure  of  the  Kidney,  Pelvis,  and  Lumbar 

Ureter  (Perinephrotomy) 

This  procedure  is  adopted  : — 

(i)  As  a  preliminary  step  to  further  operation  on  the 
kidney. 

(2)  As  an  exploratory  procedure  in  order  to  make  an  ana- 
tomical diagnosis ;  for  instance,  in  cases  of  hydronephrosis  or 
renal  hematuria  of  unknown  origin. 

(3)  In  certain  cases  of  extravasation  into  the  loin  caused 
by  rupture  of  the  kidney,  for  purposes  of  exploration  and 
drainage  or  perhaps  of  nephrectomy. 

(4)  In  cases  of  perinephritic  abscess. 

(5)  To  determine  the  presence  and  condition  of  one  kidney 
when  considering  the  question  of  excising  the  other. 

Instruments  Required. — Scalpels ;  bistouries ;  dissecting, 
toothed  and  pressure  forceps ;  long  sponge-holding  forceps  ; 
several  pairs  and  varieties  of  dissecting  forceps  nine  inches  long 
for  dissecting  out  the  ureter  ;  broad  and  narrow,  rectangular 
and  curved,  metal  retractors  ;   trocar  ;   cannula ;    half  a  dozen 
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small  round  sponges ;  a  loin-cushion ;  arm-rest  ;  a  head- 
lamp. 

Preparation  of  the  Patient.— The  preparation  of  the  patient 
should  be  upon  the  lines  already  laid  down  in  deaUng  with 
abdominal  section.  During  the  time  of  preparation  it  is  im- 
perative to  ascertain  the  condition  of  the  heart  and  lungs,  and  to 
estimate  the  excretory  power  of  both  kidneys  together,  and  also 
of  each  separately  when  it  is  considered  likely  that  the  question 
of  nephrectomy  may  arise,  in  which  case  it  should  not  be  for- 
gotten to  obtain  the  consent  of  the  patient  to  that  measure. 

It  is  desirable  that  the  bowels,  and  especially  the  colon, 
should  be  as  well  emptied  as  possible,  as  a  distended  colon 
bulges  into  the  wound  and  is  in  a  position  of  danger.  The 
skin  over  the  site  of  the  intended  incision  should  be  carefully 
prepared  with  full  antiseptic  precautions. 

Two  methods  of  operating  will  be  described — ^namely,  the 
lumbar  or  posterior  method,  and  the  abdoniinal  or  anterior 
method. 

A. — THE   LUMBAR  OPERATION 

The  patient  lies  upon  the  sound  side  with  the  back  as  near 
to  the  edge  of  the  table  as  possible,  the  hips  and  knees  flexed, 
and  the  uppermost  arm  supported  by  an  arm-rest.  The  loin 
of  the  affected  side  is  well  exposed,  and  to  widen  the  interval 
between  the  last  rib  and  the  crest  of  the  ihum  a  narrow  hard 
cushion  or  sand-bag  is  placed  under  the  loin  of  the  sound  side. 

The  surgeon  stands  by  the  patient's  back  leaning  over  the 
trunk  ;  the  chief  assistant  stands  on  the  opposite  side,  his 
duties  being  to  sponge  the  wound  and  to  press  up  the  kidney 
towards  the  loin  when  necessary  ;  an  assistant  stands  on  the 
right  of  each,  whose  sole  duty  is  to  hold  the  retractors  in  the 
wound. 

The  twelfth  rib  should  be  definitely  recognised  and  well 
defined.  It  is  occasionally  absent  or  rudimentary,  and  then 
the  pleural  sac  descends  below  the  eleventh  rib,  which  (unless 
the  precaution  is  taken  of  counting  the  ribs  from  above)  may 
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be  mistaken  for  the  twelfth  {see  page  495).  At  the  examination 
of  the  radiogram  the  condition  of  the  twelfth  rib  should  always 
be  noted  Jind  the  width  of  the  costo-iliac  space. 

An  oblique  incision  is  made  across  the  costo-iliac  space.    The 
upper  end  of  the  cut  begins  half  an  inch  below  the  last  rib  at 
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ror  exploration.  Tor  nephrotomy  nnd  nepbrolilhotoniy ;  R,  .Additional  incision  for 
lomy  :  c,  Kunig's  lumbo-abdominal  incision  lor  nephrectomy. 
.s  dorsi ;  i,   Eilemal  oblique;  r.  Internal  oblique;  rf,  Transvcrsjilis ;  *,  Sermfus 
I  inferior ;  /  Inlcrcostali ;  f.  F'ascia  lumbomm  over  erector  spinit ;   *,  Crest  of 


the  outer  border  of  the  erector  spinse.  It  is  continued  down- 
wards and  forwards  towards  a  point  one  inch  above  the  upper 
extremity  of  the  anterior  superior  spine  of  the  iliac  crest.  It 
will  sutBce  if  it  is  at  first  four  and  a  half  inches  in  length,  and 
it  may  be  enlarged  subsequently  as  required.  Other  forms  of 
incision  are  alluded  to  in  the  comment  upon  the  operation 
{page  494). 

After  the  skin,  superficial  fascia  and  fat  have  been  divided. 
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the  outer  border  of  the  latissimus  dorsi  and  the  hmder  border 
of  the  external  oblique  muscles  are  exposed.  The  fibres  of  both 
are  vertical,  and  they  are  divided  to  the  full  length  of  the  skin 
incision.  The  sheath  of  the  erector  spinae  muscle  should  not 
be  opened.  '  The  internal  oblique  muscle  and  the  posterior 
aponeurosis  of  the  transversahs  muscle  (fascia  lumborum)  are 
now  laid  bare.  The  fibres  of  the  former  muscle  run  upwards 
and  inwards.  Both  muscle  and  aponeurosis  are  divided  to  the 
full  length  of  the  wound,  care  being  taken  not  to  divide  the 
peritoneum  which  lines  the  front  part  of  the  fascia  in  the  fore 
part  of  the  wou^id,  or  to  injure  the  colon. 

At  the  outer  border  of  the  quadratus  muscle  the  last  dorsal 
nerve  will  be  encountered  as  it  runs  forwards  and  downwards 
into  the  oblique  muscles,  parallel  with  the  line  of  incision.  The 
operator  should  be  at  special  pains  to  preserve  this  nerve  intact 
and  to  avoid  bruising  it  with  retractors.  On  no  account  should 
he  excise  any  portion  of  it,  and  if  he  is  so  unfortunate  as  to  cut 
it  across  he  should  reimite  the  cut  ends  with  fine  catgut  at  the 
end  of  the  operation.  Section  leads  to  persistent  hyperaesthesia 
of  the  skin  in  the  area  supphed  by  the  nerve  {see  page  496). 
Several  small  vessels  are  cut  on  the  face  of  the  muscles  and 
require  immediate  ligature,  as  artery  forceps  are  in  the  way. 

The  outer  edge  of  the  quadratus  lumborum  and  erector 
spinae  should  not  be  cut  unless  it  is  absolutely  necessary  to 
enable  the  kidney  to  be  protruded  on  to  the  surface,  as  such 
a  step  weakens  the  muscles  of  the  back. 

Broad  metal  retractors  are  placed  in  the  wound  and  held 
by  assistants. 

The  perinephric  fascia  is  now  seen  as  a  gUstening  white 
membrane  lying  immediately  outside  the  outer  border  of  the 
quadratus  lumborum.* 

At  this  point  it  is  deUberately  picked  up  between  two  pairs 
of  toothed  forceps  and  incised.     The  perirenal  fat  bulges  out 

*  In  women  with  enteroptosis  the  liver  on  the  right  side  often  bulges  into  the 
wound.  This  must  not  be  mistaken  for  the  kidney  and  the  peritoneum  opened 
to  expose  it. 
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at  once  through  the  opening,  which  is  then  enlarged  freely  up 
and  down.  The  margins  having  been  fixed  by  pressure  forceps, 
a  finger  is  inserted  and  feels  for  the  kidney  lying  in  its  bed  of 
fat.  While  the  chief  assistant  presses  on  the  abdomen  so  as 
to  force  the  kidney  out  and  back,  the  operator  tears  away  the 
excess  of  perirenal  fat  with  sponge-holding  forceps,  till  the 
postero-external  surface  of  the  kidney  can  be  clearly  seen  in 
the  depths  of  the  wound.  At  this  point  an  electric  head-lamp 
is  put  on,  and  the  operator  proceeds  to  clear  the  poles  and  anterior 
surface  o£the  kidney  from  its  bed  of  fat,  stripping  the  peritoneum 
well  forward,  and  using  the  fingers  freely.  This  is  a  matter  requir- 
ing some  patience  if  there  has  been  long-standing  inflammation  of 
the  kidney,  as  the  adhesions  are  dense  and  bleed  freely.  It 
will  be  found  of  advantage  to  go  straight  on  and  dissect  out 
the  upper  end  of  the  ureter,  by  means  of  two  pairs  of  special 
long  dissecting  forceps  aided  by  an  occasional  touch  with  the 
knife,  and  trace  it  upwards  to  the  pelvis  of  the  kidney,  as  the 
cause  of  many  obscure  cases  is  in  this  way  cleared  up  at  once. 
The  ureter  falls  forward  with  the  peritoneum  to  which  it  is 
closely  attached.  At  this  stage  great  care  must  be  taken  not 
to  tear  the  peritoneum,  an  accident  to  be  avoided  at  all  costs 
when  the  kidney  is  inflamed,  as  it  may  lead  to  peritonitis.  Tuber- 
culous peritonitis  is  a  not  uncommon  sequel  of  this  accident 
when  a  tuberculous  kidney  is  being  dealt  with. 

A  fairly  complete  exploratory  examination  of  the  kidney, 
pelvis,  and  ureter  can  now  be  made.  In  certain  cases  it  may 
be  necessary  to  protrude  the  kidney  through  the  wound.  This 
is  often  impossible  in  the  case  of  men,  and  should  always  be 
avoided  unless  absolutely  necessary,  as  it  adds  greatly  to  the 
shock,  and  there  is  risk  of  tearing  the  renal  pedicle.  In  women 
it  is  more  often  possible  and  permissible.  Where,  however, 
a  thorough  examination  of  the  kidney  is  found  to  be  impossible 
without  this  step,  the  operator  should  not  hesitate  to  make 
the  attempt  rather  than  fail  in  his  diagnosis. 

Procedures  suitable  to  the  various  conditions  that  may  be 
encountered  are  now  undertaken,  and  will  be  described  under 


492  ABDOMINAL  OPERATIONS  [part  ii 

their  proper  headings.  In  cases  of  perinephric  abscess  or 
extravasation  of  urine,  a  large  indiarubber  tube  is  inserted  into 
the  perirenal  space,  and  the  wound  closed.  In  cases  of  hydro- 
nephrosis caused  by  an  abnormal  renal  artery,  the  artery  is 
divided  between   two  silk  ligatures  and  the  ureter  released. 

When  the  operation  has  been  done 

on  account  of  traumatic  luema- 
turia,  etc.,  and  a  gravely  damaged 
kidney  is  found  surrounded  by 
blood  and  extravasated  urine, 
nephrectomy  will  probably  be  re- 
quired. Fig,  136  is  taken  from 
such  a  case  ;  the  patient  was  a  girl 
whose  abdomen  had  been  run  over  ; 
she  recovered  quickly  after  the 
operation. 

Closure  of  the  Wound.— The 
recesses  of  the  wound  are  care- 
fully explored  for  bleeding  points, 
especially  for  the  torn,  oozing 
veins  of  the  perirenal  fat,  which 
are  picked  up  and  tied.  This 
Fic.  136.— KiDNEv  sivEHKD  IN  TWO  Qoztng  fcuders  drainage  of  the 
NEPHRECTDMr.  perirenal  space  advisable,  even 
.    „  J      ,  ,     though    there    is    no    leakage    of 

A,    Upper,  and   B.  loner  ponion   of  *>  ° 

kidney  wiih  ureicr;  c.  Portion  be-      urine.      A   large   indlarubber    tube 

coming  Biingrenous.    The  operation  ,,,.,,,  ,      , 

was  performed   a  few    days    after        shOuld,    therefore,    DC    paSSed    dOWn 

to  the  back  of  the  kidney  and 
stitched  into  place.  The  wound  in  the  parietes  is  closed  in 
layers,  and  tendon  or  stout  chromicised  catgut  used  to  unite  the 
cut  muscles,  care  being  taken  to  spare  the  last  dorsal  nerve.  The 
skin  is  closed  with  silkworm  gut.  The  wound  is  dressed  with 
large  masses  of  sterile  gauze  and  wool ;  the  front  of  the  loin 
should  be  padded  as  a  support  to  the  kidney,  the  whole  being 
secured  by  means  of  a  firmly  applied  flannel  bandage  or  binder, 
which  serves  to  support  the  weakened  belly  wall  and  to  ward 
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off  shock.  Care  must  be  taken  to  roll  the  patient  over  on 
to  the  back  after  the  operation,  and  during  convalescence,  as 
lifting  movements  put  undue  strain  upon  the  sutures. 

After-treatment The  patient  is  placed  in  bed  with  the  foot 

of  the  bed  raised  by  means  of  six-inch  blocks.  This  lessens 
shock,  and  encourages  the  kidney  to  fall  back  into  its  proper 
position.  When  the  kidney  has  been  enucleated,  and  especially 
when  it  is  unduly  movable,  this  position  should  be  maintained 
for  ten  days  until  the  kidney  has  again  become  firmly  healed 
in  its  proper  position.  The  patient  should  be  rolled  at  intervals 
on  to  the  side  of  the  wound  for  some  hours,  so  as  to  encourage 
drainage.  He  should  be  encouraged  to  drink  freely  of  plain 
water  from  the  first,  and  a  pint  or  two  of  warm  salt  solution 
introduced  into  the  rectum  will  often  relieve  his  thirst  better 
than  any  other  measure.  Rectal  feeding  is  not  required,  and 
as  soon  as  the  vomiting  has  ceased  milk  can  be  safely  adminis- 
tered by  the  mouth.  The  bowels  should  be  encouraged  to  act 
upon  the  third  morning  after  the  operation,  as  flatus  is  par- 
ticularly apt  to  accumulate  and  prove  troublesome  after 
manipulation  of  the  kidney. 

The  bladder  must  be  carefully  watched  for  signs  of  retention 
of  urine,  which,  if  undoubtedly  present,  should  be  relieved  by 
catheterisation  ;  but  it  should  be  remembered  that  in  many 
cases  little  urine  is  passed  during  the  first  twenty-four  hours, 
because  little  is  secreted.  Suppression  of  urine  is  best  met 
by  copious  drinking,  and  by  rectal  and  subcutaneous  .saline 
infusion.  When  pain  is  excessive  there  need  be  no  hesitation 
in  the  exhibition  of  morphine.  Some  authorities  recommend 
a  course  of  urinary  antiseptics  during  convalescence,  with 
the  idea  of  diminishing  the  risks  of  blood  infection  of  the 
bruised  kidney.  These  should  be  combined  with  large  draughts 
of  water. 

As  regards  the  lumbar  wound,  the  dressings  should  be  changed 
as  often  as  they  become  soaked  through,  care  being  taken  to  roll 
the  patient  rather  than  to  lift  him  during  these  manipulations, 
and  to  pay  attention  to  the  skin  of  the  back.    When  the  wound 
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remains  clean,  the  tube  can  safely  be  removed  altogether  on 
the  fourth  day,  when  the  woimd  will  heal  up  quickly  from  the 
bottom.  There  is  no  need  to  substitute  a  gauze  drain,  and 
the  wound  heals  better  without  it.  If  there  is  much  suppuration 
the  tube  may  be  shortened  gradually,  and  finally  removed. 
The  skin  round  the  wound  must  be  kept  very  clean,  and  if  it 
becomes  inflamed  it  should  be  covered  with  some  antiseptic 
ointment  to  protect  it  from  the  mine.  The  wound  usually 
heals  quickly,  but  the  patient  should  remain  in  bed  at  least  three 
weeks  to  ensure  a  sound  scar.  Women  should  wear  a  belt  as 
soon  as  they  rise,  and  for  at  least  six  months  afterwards. 

Modifications  and  Complications  of  the  Operation.— Many 
other  incisions  have  been  used  for  this  operation.  The  one 
already  described  has  the  following  advantages :  It  avoids  the 
lower  limit  of  the  pleural  sac,  it  leaves  the  quadratus  lumbonmi 
and  erector  spinae  intact,  and  it  can  be  prolonged  downwards 
and  forwards  as  much  as  may  be  desired  above  the  iliac  crest 
and  parallel  to  Poupart's  ligament,  if  it  is  found  necessary 
to  enlarge  the  wound  and  expose  the  whole  of  the  lumbar  ureter. 
Many  surgeons  prefer  an  incision  (a.  Fig.  135)  which,  starting 
from  the  same  point  above,  slopes  more  rapidly  down  to  the 
fore  part  of  the  iliac  crest.  This  also  can  be  prolonged  forwards 
if  desired,  and  additional  room  may  be  gained  by  converting 
the  usual  lumbar  incision  into  a  T-shaped  one  by  cutting  down- 
wards and  backwards  towards  the  crest  of  the  ilium  {see  under 
Nephrectomy,  page  520). 

Mr.  Mayo  Robson  advises  a  "  gridiron  "  incision,  the  skin 
being  cut  along  a  line  which  runs  obliquely  backwards  from 
the  anterior  superior  spine  to  the  tip  of  the  last  rib. 

Occasionally  the  lower  end  of  the  kidney  barely  reaches 
below  the  twelfth  rib.  In  such  cases  Mr.  Morris  advises  that 
an  upward  incision  be  made  over  the  last  rib,  a  little  posterior 
to  the  front  extremity  of  the  oblique  wound.  Excision  of  some 
inches  of  the  twelfth  rib  may  be  performed. 

Some  operators  prefer  to  place  the  patient  prone  upon  the 
table,  with  a  large  cushion  beneath  the  abdomen.    This  position 


CHAP.  XIX]  PERINEPHROTOMY  495 

increases  the  width  of  the  ilio-costal  space,  lifts  the  kidneys 
towards  the  operator,  and  is  of  advantage  when  it  is  desired 
to  expose  both  kidneys. 

It  is  important  that  the  twelfth  rib  be  clearly  defined  and 
identified  by  counting  the  ribs  from  above  'downwards.  The 
last  rib  is  not  unfrequently  rudimentary,  and  when  the  pleura 
descends  in  such  a  case  below  the  lower  edge  of  the  eleventh 
rib,  it  may  readily  be  wounded  if  the  incision  be  carried  up- 
wards. This  happened  in  a  case  reported  by  Dr.  Dumreicher. 
It  has  been  shown  that  the  last  rib  is  often  so  short  as  not  to 
reach  as  far  as  the  outer  margin  of  the  sacro-lumbalis  muscle, 
and  such  a  structure  may  readily  be  mistaken  for  the  transverse 
process  of  a  vertebra.  Even  when  the  last  rib  is  of  normal 
size,  the  pleura  may  descend  below  it ;  and  this  would  appear 
to  have  been  the  condition  of  things  in  a  case  of  Mr.  Thornton's, 
in  which  he  wounded  the  pleura,  but  in  which  no  costal  abnor- 
mality is  noted.    The  radiograph  is  of  service  in  this  connection. 

The  operation  may  be  somewhat  complicated  by  an  excessive 
amount  of  subcutaneous  fat.  In  certain  cases  some  of  this  may 
be  dissected  away. 

Rigidity  and  possible  thickening  of  the  muscles  in  some 
cases  of  long-standing  disease  may  raise  a  difficulty  in  the  way 
of  the  operation,  and  a  still  more  serious  obstacle  may  be  due 
to  the  matting  of  the  tissues  together  around  the  kidney.  These 
inflammatory  adhesions  and  organised  deposits  of  plastic  lymph 
may  greatly  complicate  the  operation. 

Some  difficulty  has  been  experienced  in  finding  the  kidney 
through  the  liunbar  incision.  Mr.  Bruce  Clarke  mentions  a  case 
in  which  "  an  hour  elapsed  before  the  kidney  could  be  found." 
This  is  unlikely  to  happen  if  the  perirenal  fascia  be  recognised 
and  incised  before  search  is  made  for  the  kidney. 

The  organ  when  found  may  be  difficult  to  deal  with.  It 
may  be  unduly  covered  by  the  ribs,  or  may  be  firmly  fixed  by 
inflammatory  tissue  to  the  surrounding  structures. 

The  last  dorsal  nerve  may  become  involved  later  in  scar 
tissue   which   leads   to   a   persistent   pain    along   the   area  of 
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distribution  of  the  nerve.  How  to  prevent  this  is  a  problem 
that  must  be  considered.  If  some  inches  of  the  nerve  be  excised 
the  patient  will  still  suffer  from  hyperaesthesia  of  the  denervated 
skin  area  caused  by  the  overlapping  of  the  "  protopathic " 
fibres  of  the  adjacent  segmental  nerves.  The  surgeon  should 
therefore  take  care  to  avoid  bruising  of  the  nerve  or  including 
it  in  the  muscle  sutures,  and  to  re-unite  it  at  once  if  cut  across. 
If  an  operation  becomes  necessary  at  a  later  date  for  painful 
scar,  the  nerve  is  exposed,  dissected  clean  from  the  scar  tissue, 
surrounded  by  Cargile  membrane  or  gold-foil,  dropped  back, 
and  the  woimd  closed.  If  the  nerve  has  been  cut  and  the  central 
end  cannot  be  found,  nerve  anastomosis  should  be  performed 
with  a  branch  of  the  first  lumbar  nerve. 

B. — THE  ABDOMINAL  OR  ANTERIOR  OPERATION 

Langfenbtich's  Incision. — The  steps  of  this  operation  are 
described  under  Abdominal  Nephrectomy  (page  526).  When 
it  is  performed  for  intraperitoneal  rupture  of  the  kidney,  the 
bleeding  is  first  stayed  by  suture  of  the  ruptured  organ,  the 
peritoneal  cavity  is  then  cleansed  of  blood  by  irrigation  with 
salt  solution  or  by  local  dry  sponging,  a  counter  opening  is 
made  in  the  loin  to  take  a  drainage  tube,  the  torn  peritoneum 
is  carefully  sutured  with  fine  silk  and  the  abdominal  wound 
completely  closed. 

2. — Nephrolithotomy.  Pyelolithotomy 

The  operation  of  incising  the  kidney  for  the  purpose  of 
removing  renal  calculi  has  been  carried  out  with  remarkable 
success  in  a  long  series  of  cases. 

Discrimination  must  be  exercised  in  selecting  subjects  for 
operation,  and  the  diagnosis  should  be  as  clear  as  possible.  The 
symptoms  of  renal  calculus  may  be  simulated  by  several  other 
conditions,  and  a  long  list  of  cases  might  be  collected  in  which 
an  exploratory  operation  has  failed  to  reveal  calculus,  although 
in  some  it  was  really  present. 

The  value  of  the  Rontgen  rays  as  an  aid  to  diagnosis  is 
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considerable.  Unless  the  patient  be  very  stout,  the  method 
will  usually  indicate  the  presence  of  a  stone,  its  size  and  position, 
and  whether  there  is  more  than  one  (Plate  XVII.). 

A  well-marked  shadow  of  a  renal  calculus  will  give  the 
operator  a  very  fair  idea  of  the  position  of  the  calculus,  whether 
in  the  ureter,  pelvis,  or  far  out  in  a  calyx  of  the  cortex,  and 
will  aid  him  in  planning  his  exploration. 

Uratic  stones,  as  a  rule,  cast  a  poor  shadow,  phosphatic  and 
oxalate  stones  a  distinct  one. 

An  attempt  should  always  be  made,  before  operation,  to 
diagnose  the  nature  of  the  stone  by  considering  the  characters 
of  the  pain,  the  urine,  and  the  radiogram  shadow.  As  Mr. 
Fenwick  points  out,  recurrent  attacks  of  colic,  abundance  of 
urates  in  the  urine,  and  no  X-ray  shadow  usually  point  to  a 
uratic  stone,  which  may  pass  by  the  natural  channels  if  energetic 
diuretic  treatment  be  carried  out ;  nor  is  it  right  to  insist  upon 
an  operation  till  such  has  been  tried.  Operation,  if  required, 
will  be  difficult,  and  the  kidney  often  found  atrophic.  On  the 
other  hand,  fixed  lumbar  pain,  oxalates  in  the  urine,  and  a 
sharp  shadow  in  the  radiogram  point  to  a  fixed  oxalate  stone 
that  will  require  removal,  but  removal  may  be  easy  and  without 
complications.  Finally,  widespread  pain  with  irritability  of  the 
bladder,  alkaline  or  neutral  urine  containing  muco-pus  and 
phosphates,  and  a  large  branched  shadow  in  the  radiogram 
point  to  phosphatic  stones  with  an  infected  kidney  that  will 
require  drainage  or  even  nephrectomy. 

The  X-ray  photographs  are,  however,  not  an  infaUible  test 
for  renal  calculi,  and  their  interpretation  requires  great  caution 
and  considerable  expert  knowledge.  For  instance,  foreign 
bodies  in  the  colon  may  cause  confusion,  and  such  conditions 
as  calcareous  lumbar  glands,  calcareous  arteries,  calcified  cysts, 
and  phleboliths  are  common,  and  have  been  the  cause  of  dis- 
appointing operations  in  the  past  owing  to  a  too  hasty  inter- 
pretation of  a  radiographic  shadow.  On  the  other  hand,  uratic 
calculi  may  fail  to  cast  a  shadow,  especially  in  stout  patients. 
In  all  cases  of  doubt  it  is  best  to  have  two  radiograms  taken 
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on  separate  days,  the  bowels  being  emptied  by  a  smart  purge 
during  the  interval  between  the  two  exposm-es. 

In  cases  of  doubt  control  experiments  may  be  made,  placing 
stones  of  known  composition  beneath  the  patient.  A  radio- 
gram taken  after  the  passage  of  ureteric  bougies  impregnated 
with  iron  oxide  will  also  prove  of  service. 

Tumours  or  abscesses  of  the  kidney  often  cast  a  faint  shadow 
that  can  hardly  be  mistaken  for  that  of  a  calculus.  The  screen 
method  has  lately  had  some  warm  advocates,  but  in  our  hands 
it  has  not  proved  nearly  so  satisfactory  as  the  radiographic 
plate. 

On  the  other  hand,  cases  undoubtedly  occur  from  time  to 
time  in  which  repeated  radiography  fails  to  detect  quite  a  large 
stone,  which  is  afterwards  found  at  operation ;  but  latterly  these 
cases  have  been  very  few  in  number.  The  absence  of  an  X-ray 
shadow  should  not,  therefore,  deter  the  surgeon  from  operating 
in  the  presence  of  well-marked  signs  suggesting  a  calculus. 
Even  if  a  calculus  is  not  found,  usually  some  other  cause  for 
the  symptoms  is  discovered  at  the  operation  and  remedied. 

The  indications  for  the  operation  are  as  follows  : — 

(i)  Presumptive  evidence  of  stone,  the  chief  being  the  char- 
acteristic pains,  attacks  of  haematuria,  and  radiographic  evidence, 
after  a  fair  trial  in  uric  acid  cases  of  medicinal  treatment. 

(2)  Secondary  or  primary  infective  changes  in  the  kidney. 

(3)  Calculous  anuria,  which  usually  entails  a  primary  nephro- 
tomy followed  by  a  secondary  nephrolithotomy. 

Instruments  Required. — In  addition  to  those  required  for 
the  exposure  of  the  kidney  (page  487)  the  following  special 
instruments  are  needed  :  a  small  bladder  sound  ;  a  ureteric 
bougie  ;  stout  probes  ;  scoops ;  lithotomy  forceps  ;  gall-stone 
forceps  ;  Lister's  sinus  forceps  ;  a  small  periosteal  elevator ; 
sharp-pointed  and  blunt-pointed  curved  bistouries  ;  Halsted's 
needle-holder  ;   the  finest  curved  reversed  Hagedom  needles. 

The  preparation  of  the  patient,  the  position,  and  the  steps 
of  the  operation  down  to  the  exposure  of  the  kidney  have  been 
described  above  (page  488). 
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Detection  and  Removal  of  the  Stone. — From  consideration 
of  the  radiogram  the  surgeon  will  already  have  a  notion 
of  the  approximate  position  of  the  stone,  its  composition,  and 
the  number  present.  He  proceeds  to  clear  both  surfaces  and 
poles  of  the  kidney,  the  pelvis,  and  upper  end  of  the  ureter 
from  the  perirenal  fat,  but  takes  care  not  to  make  any  attempt 
at  this  stage  to  reduce  the  kidney  out  on  to  the  surface,  as  in 
many  cases  stones  are  easily  removed  without  this  step.  By 
means  of  the  finger  he  carries  out  a  systematic  palpation  of 
the  kidney,  first  exploring  the  pelvis  and  ureter,  then  passing 
his  linger  over  both  surfaces  of  the  kidney,  pressing  the  organ 
at  the  same  time  against  the  muscles  of  the  back  or  against 
another  finger  placed  on  the  opposite  surface. 

The  feel  of  a  stone  embedded  in  the  kidney  substance  can 
only  be  learnt  by  experience.  It  has  been  compared  to  the  feel 
of  the  uncut  end  of  a  pencil.  It  is  often  very  difficult,  if  not 
impossible,  to  feel  a  small  stone  deeply  embedded  in  the  renal 
substance.  If  the  stone  is  felt  at  this  stage  either  in  the  pelvis 
or  directly  beneath  a  thinned  patch  of  cortex,  it  is  extracted 
if  possible  with  the  kidney  in  situ.  The  kidney  is  steadied, 
and  an  incision  is  made  directly  on  to  the  stone.  The  stone  is 
gently  enucleated  with  the  finger,  caught  between  the  finger 
and  a  scoop,  and  brought  out  of  the  wound,  if  possible  unbroken. 
The  surgeon  then  satisfies  himself  that  there  are  no  more  stones 
by  palpation  and  by  the  passage  of  a  bougie  down  the  ureter, 
and  closes  the  small  wound  in  the  cortex  or  pelvis  with  a  few 
catgut  sutures.  This  can  be  very  easily  accomplished  by  means 
of  Halsted's  needle-holder  and  fine  curved  needles.  It  may, 
however,  be  found  impossible  to  extract  the  stone  without 
reduction  of  the  kidney,  or  the  stone  may  not  be  felt.  The 
kidney  is  then  reduced  through  the  wound  on  to  the  loin  with 
as  much  gentleness  as  possible.  The  object  of  the  operator  is 
to  explore  the  interior  of  the  pelvis  and  the  calyces,  for  most 
calculi  are  embedded  either  within  the  pelvis,  or  in  a  calyx 
that  is  hollowed  out  to  contain  the  stone,  which  is  restrained 
from  dropping  into  the  pelvis  by  the  narrow  neck  at  the  junction 
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of  calyx  and  pelvis.     The  kidney  substance  is  often  thinned 
out  over  the  stone,  with  the  formation  of  a  cyst  or  abscess. 

Three  methods  may  be  used  to  discover  and  remove  the 
stone. 


iftdmen  in  tht  Lsnien  Hoifital  Mi 


The  doited  line  passing  (htough  the  upper  end  ot  the  ureter  and  fnlo  the  pelvis  indicates  the 
best  incision  for  reaching  calculi  in  the  latter  or  in  one  of  the  calyces  (b).  A  seolion 
ihrouEh  the  conveiity  of  the  conei  is  seen  lo  divide  a  number  of  arteries  and  veins  of 
considerable  siie.  A.  D,  Columns  of  Bertin  and  large  vessels  cut  across;  C.  Pyramids 
of  Malpighl. 

(i)  PyeloUthotomy. 

(2)  Nephrolithotomy. 

(3)  Needling. 

(i)  PyeloUthotomy. — The  position  of  the  renal  vessels  having 
been  determined  by  palpation  and  inspection,  an  incision  is  made 
through  the  anterior  or  posterior  wall  of  the  pelvis  (Fig.  137, 
dotted  line)  long  enough  to  admit  the  finger,  in  a  direction  which 
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radiates  from  the  ureter  towards  the  hilum.  It  may  be  found 
necessary  to  encroach  upon  the  renal  tissue,  in  which  case  the 
wound  should  radiate  from  the  hilum  parallel  with  the  main 
vessels.  It  should  not  be  forgotten  that  a  branch  of  the  renal 
artery  runs  behind  the  pelvis,  and  care  should  be  taken  to  avoid 
cutting  this.  Such  an  opening  is  well  adapted  for  exploring  the 
whole  of  the  pelvis  with  finger  or  sound.  The  finger  is  inserted 
and  explores  from  above  downwards  the  interior  of  the  pelvis  and 
the  mouths  of  the  calyces,  usually  ten  to  twelve  in  number.  A 
small  child's  bladder  soimd  can  be  used  instead  of  the  finger.  The 
stone  having  been  found  and  removed,  and  the  ureter  sounded, 
the  wound  in  the  pelvis  is  closed  by  a  row  of  fine  catgut  sutures. 
If  catgut  is  used  there  is  no  fear  of  subsequent  stone  formation 
round  the  stitches,  and  there  is  no  need  to  insert  Lembert's 
type  of  suture,  but  the  stitch  may  pick  up  all  the  layers  of  the 
pelvic  wall.  Suture  of  the  pelvic  wound  will  save  time  in  the 
healing,  but  it  is  a  matter  of  experience  that  longitudinal  w5unds 
of  the  pelvis  heal  up  very  quickly  without  suture  if  the  ureter 
is  not  blocked,  and  the  wound  be  drained  freely.  Fine  Pagen- 
stecher  sutures  may  be  used,  appUed  after  Lembert's  method, 
if  very  fine  suture  material  be  desired,  but  silk  is  best  avoided. 
We  have  seen  cases  where  it  has  led  to  the  formation  of  fresh 
stones  containing  the  sutures  as  nuclei. 

(2)  Nephrolithotomy, — If  the  stone  cannot  be  felt  in  the 
pelvis  or  ureter,  or  if  it  is  well  felt  just  beneath  the  cortex  at 
one  spot,  or  if  it  is  very  large  and  fixed,  then  it  is  better  to  enter 
the  pelvis  by  an  incision  through  the  cortex,  as  it  is  usually 
easier  to  extract  a  large  stone  fixed  in  a  dilated  calyx  by  that 
method. 

The  old  method  was  to  slice  the  kidney  from  end  to  end 
through  the  prominent  convex  margin,  which  often  led  to  profuse 
haemorrhage.  To  prevent  this  the  blood-vessels  in  the  pedicle 
of  the  kidney  were  controlled  either  by  temporary  ligature, 
by  clamps  such  as  that  of  Cumston,  or  by  the  pressure  of  the 
fingers  of  an  assistant.  Bradford's  experiments  have  demon- 
strated how  serious  is  the  damage  done  to  the  kidney  by  such 
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B,  Transverse  section  through  kidney  and  pelvis  to  show  Ihe  ilivis 
Hnterior  and  posterior  divisions,  and  the  RminEement  of  the  p 
a.  Axis  of  pelvis  ;  t  and  t.  Axis  of  calyc?&. 

6.  Ttansverse  section  of  kidney  lo  show  l|ie  dislriliulion  of  the  renal 

division  supplies  only  one  lounh.  a.  Line  lo  iniliente  the  plane  of 
D.  Transverse  soclion  lo  show  the  arrangement  of  the  n:nni  veins.  U 
dislriliulion  corresponds  10  eaefi  pyramid-  Those  of  tfle  posterioi 
plexus  (UTTOunding  the  neck  of  the  posterior  calyx,  from  Mliich  a 
join  the  collecttng  trunk  of  the  anterioc  set. 
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manipulations,  and  it  should  now  be  possible  to  dispense  with 
such  methods  in  the  light  of  the  work  of  Max  Brodel 
{Johns  Hopkins  Bulletin^  January,  1901,  No.  118,  page  10).  He 
has  worked  out  the  arrangement  of  the  vessels  inside  the  kidney, 
and  has  defined  a  **  bloodless  line  "  through  which  it  is  possible 
to  incise  the  kidney  cortex  without  severing  any  large  vessel. 
This  line  is  shown  in  the  diagram  (Fig.  139,  e)  copied  from  his 
paper.  A  sharp-pointed  curved  bistoury  is  entered  through  the 
lower  pole  of  the  kidney  in  this  line,  and  is  made  to  strike  the 
lower  posterior  calyx.  A  blunt-pointed  bistoury  is  then  sub- 
stituted, which  is  worked  upwards  into  the  higher  posterior 
calyces  and  is  brought  out  on  to  the  surface  through  the 
bloodless  line  {see  Fig.  139). 

The  incision  should  only  be  long  enough  at  first  to  admit 
one  finger  or  a  sound  for  exploratory  purposes,  and  should  be 
enlarged  later  if  necessary  for  purposes  of  extraction.  This 
incision  should  be  practised  on  the  dead  subject,  and  is  a  real 
advance  in  the  art  of  surgery. 

(3)  Needllngf.  —  The  method  of  needling  the  kidney  for 
stone  "  should  be  abandoned  "  (Morris).  It  is  now  hardly  ever 
required,  as  the  surgeon  is  generally  certain  of  the  presence 
of  a  stone  from  X-ray  evidence,  and  does  not  therefore  hesitate 
to  incise  the  kidney  or  pelvis  freely  in  his  search,  which  is  almost 
certain  to  be  rewarded. 

If  it  has  been  found  impossible  to  detect  by  the  above  methods 
a  small  calculus,  whose  presence  is  indicated  by  the  X-rays — 
and  such  a  stone  may  not  be  apparent  to  the  finger  even  when 
the  kidney  has  been  removed  and  is  examined  upon  the  table — 
then  the  exploring  needle  may  be  used  as  a  last  resort.  It  is 
driven  systematically  into  the  substance  of  the  kidney  from 
many  points.  Twelve  or  more  of  such  exploratory  punctures 
may  be  made.  While  the  needle  is  being  used,  the  kidney 
must  be  fixed  firmly  in  the  wound.  The  instrument,  which 
should  not  be  more  than  two  and  a  half  inches  ih  length,  is  best 
introduced  from  one  end  to  the  other  of  the  posterior  border, 
and  each  thrust  should  be  inwards  towards  the  hilum.     The 
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FIG.  139.— OPERATIONS  ON  THE  KIDNEYS.     {After  Max  Brodel.) 

Lateral  view  of  kidney.  The  surface  lines  of  the  lobes  corresponding  to  each  calyx  are 
marked.  The  stellate  veins  come  to  the  surface  along  these  lines  (rf).  The  calyces  and 
pelvis  are  shown,  a  a\  Lateral  convex  border  of  kidney ;  b  b\  An  incision  through 
this  line  into  the  pelvis  would  cut  the  anterior  artery  {see  Fig.  138,0) ;  c  c\  The  bloodless 
line  of  incision  {see  Fig.  138,  C  and  D).     1  his  incision  only  cuts  one  venous  arcade. 

F.  Transverse  section  t/3  show  c,  x.  Correct  direction  of  incision  so  as  to  strike  the  front  part 
of  the  posterior  calyx ;  d  e.  Incorrect  direction,  which  opens  the  anterior  calyx  and 
cuts  a  large  arler)', 

0,  Posterior  view  of  kidney  to  show  method  of  inserting  cur\'ed  bistoury  into  the  three 
posterior  calyces  and  then  cutting  out  on  to  the  surface  along  the  bloodless  line  (see 

F,  c  .tr). 
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length  of  the  needle  will  scarcely  allow  of  the  renal  vessels  being 
reached.  It  should,  however,  be  noted  that  this  method  is  not 
without  danger,  and  it  should  only  be  used  as  a  last  resort, 
when  the  surgeon  has  completely  failed  to  detect  the  stone  by 
other  methods. 

With  regard  to  the  removal  of  the  stone,  a  pair  of  small 
lithotomy  forceps,  or  a  scoop  aided  by  the  surgeon's  finger,  will 
answer  best.  *'  With  a  sco6ping  movement  of  the  finger,  intro- 
duced through  the  incision,  the  stone,  unless  a  branched  or  very 
large  one,  can  be  raised  to  the  surface  of  the  parietal  wound  on 
the  point  of  the  finger,  or  a  pair  of  forceps  introduced  into  the 
kidney  by  the  side  of  the  finger,  and  the  stone  seized  and  with- 
drawn "  (Morris). 

The  object  of  the  surgeon  should  be  to  remove,  if  possible, 
the  calculus  without  breaking  it,  and  with  the  infliction  of  the 
minimum  amount  of  injury  to  the  pelvis  or  renal  substance. 
If,  however,  the  stone  be  large  and  irregularly  branched,  it 
may  be  found  necessary  to  break  it  up  into  two  or  more  frag- 
ments, and  to  remove  them  separately,  so  as  to  avoid  undue 
laceration  of  the  kidney.  Such  a  removal  should  be  followed 
by  a  free  irrigation  of  the  part  with  warm  sterilised  water. 

When  the  stone  has  not  set  up  infective  inflammation  in 
the  kidney,  the  wound  in  the  cortex  should  be  closed  com- 
pletely— a  step  which  also  checks  the  haemorrhage.  Catgut 
should  be  used  for  this  purpose ;  never  silk,  which  may  lead  to 
the  formation  of  fresh  stones.  If  interrupted  stitches  are 
used  they  tend  to  cut  out  and  lacerate  the  kidney.  As  Brodel 
insists,  Halsted's  mattress  sutures  should  be  used  applied  with 
a  straight  needle  run  boldly  and  deeply  through  the  kidney 
from  back  to  front  and  back  again  with  a  bight  of  at  least  an 
inch.  ^  They  should  not  be  pulled  too  tight,  though  with  such 
a  bight  there  is  no  fear  of  strangulation  of  the  vessels  and 
consequent  infarction.  Sutures  applied  in  this  manner  cannot 
tear  out,  as  they  get  a  purchase  on  the  radiating  fibrous  bands 
and  blood-vessels  running  out  from  the  pelvis  to  the  surface 
of    the    kidney.      If     the     kidney    is     infected,    drainage    is 
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necessary.  An  indiarubber  tube  is  passed  into  the  pelvis  through 
the  incision,  and  the  rest  of  the  wound  with  kidney  stitched  up 
aroimd  it.  If  bleeding  continues  and  does  not  yield  to  hot 
sponge  pressure,  gauze  can  be  packed  around  the  tube,  but  it 
is  apt  to  irritate  the  kidney,  and  its  use  should  be  avoided 
whenever  possible. 

Before  closing  the  wound  in  the  pelvis  or  kidney  a  ureteric 
bougie  must  always  be  passed  down  the  ureter  into  the  bladder. 
It  is  inexcusable  to  remove  a  stone  from  the  kidney  and  leave 
one  in  the  ureter. 

If  this  cannot  be  effected  through  the  wound  in  the  cortex, 
another  small  opening  should  be  made  in  the  pelvis,  which  can 
afterwards  be  closed  with  a  single  stitch. 

A  stone  in  the  upper  end  of  the  ureter  can  often  be  pushed 
back  into  the  pelvis  and  extracted. 

The  advantages  of  incision  of  the  pelvis  are  that  there  is 
little  haemorrhage  and  no  injury  to  the  renal  parenchyma.  The 
great  disadvantage  is  that  stones  in  the  calyces  cannot  often 
be  removed  by  this  method.  Incision  of  the  pelvis  heals 
readily  in  uncomplicated  cases. 

The  advantage  of  nephrolithotomy  is  that  all  stones  can  be 
readily  removed  in  this  way.  The  danger  of  haemorrhage  need 
not  be  considered  if  the  incision  is  properly  planned.  It  is  better 
for  the  operator  to  be  proficient  in  both  methods,  to  reserve 
pyelolithotomy  for  stones  clearly  in  the  pelvic  and  upper  ureter, 
and  nephroHthotomy  for  stones  buried  in  the  calyces  or 
cortex.  Both  methods  will  often  have  to  be  used  in  the  same 
case,  but  undoubtedly  incision  of  the  pelvis  is  now  the  method 
of  preference,  if  suitable  to  the  case.* 

Drainage. — If  the  urine  contains  no  pus,  and  is  sterile — 
facts  to  be  ascertained  previous  to  the  operation — as  in  most 
cases  of  oxalate  stones,  and  in  many  of  uratic  stones  and  single 
calcium  phosphate  deposits,  then  it  is  far  safer  to  close  up  the 
kidney  and  pelvis  altogether,  and   to  drain  only  the  postrenal 

♦J.  Hutchinson,  Jun.,  Brit,  Med.  Journ.,  Oct,  19th,  1901,  "On  Certain  Pointsj 
in  the  Operative  Treatment  of  Renal  Calculus.'* 
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space.  If,  however,  there  is  evidence  of  chronic  pyelitis,  and 
especially  when  there  are  multiple  dendritic  phosphatic  calculi, 
then  it  is  imperative  to  make  arrangements  for  draining  and 
washing  out  the  pelvis  by  stitching  an  indiarubber  tube  into 
the  opening  already  made. 

The  question  of  immediate  nephrectomy  may  arise  in  the 
course  of  the  operation.  This  should  never  be  considered  imless 
the  existence,  condition,  and  power  of  the  opposite  kidney  are 
known,  and  have  been  considered  beforehand.  It  is  especially  in 
cases  with  evidence  of  pyelitis,  the  urine  loaded  with  phosphates, 
and  the  X-ray  shadow  large,  branched,  and  filling  up  the  pelvis 
of  one  kidney,  that  the  question  should -have  been  clearly  worked 
out  before  proceeding  to  the  operation,  and  leave  obtained 
from  the  patient  to  sacrifice  the  organ  if  it  is  found  disorganised 
with  suppuration.  Failing  this, .  it  is  imperative  to  drain  the 
kidney  for  a  time  pending  the  consideration  of  a  secondary 
nephrectomy.  When  the  stone  smells  offensively,  it  is  an  in- 
dication for  nephrectomy ;  when  it  does  not  do  so,  drainage 
should  be  tried.  Papilloma  of  the  renal  pelvis  secondary  to 
stone  is  malignant  and  means  nephrectomy. 

In  certain  cases  the  upper  end  of  the  ureter  will  be  found 
securely  plugged  by  a  single  uratic  stone,  and  the  kidney  very 
small  and  completely  atrophied,  rather  than  hydronephrotic. 
If  it  is  certain  that  the  ureter  has  been  blocked  for  more  than 
a  year,  it  is  wiser  to  remove  the  kidney  as  well  as  the  stone, 
as  re-growth  is  no  longer  possible,  and^the  kidney  relic  is  very 
likely  to  cause  fresh  trouble  if  not  excised. 

With  the  rapidly  increasing  power  of  early  diagnosis  of 
calculus,  the  nephrectomies  and  nephrostomies  required  for  such 
a  condition  grow  yearly  less  and  less  in  number. 

After-treatment. — This  differs  in  no  way  from  that  described 
under  the  operation  for  exposure  of  the  kidney,  unless  a  tube 
has  been  left  in  to  drain  the  pelvis.  Efforts  may  be  made  to 
wash  out  the  pelvis  and  ureter  daily  through  this  tube.  There 
is  risk  of  a  permanent  fistula  if  it  be  left  in  the  wound  too  long. 
After  two  to  three  weeks  very  little  additional  benefit  can  be 
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hoped  for  by  retaining  it,  and  it  had  then  better  be  removed 
and  the  wound  allowed  to  heal  if  it  will. 

Difficulties  and  Dangreps.— The  chief  dangers  that  have  to  be 
guarded  against  are  haemorrhage,  wounds  of  the  pleura,  anuria, 
cellulitis,  fistula,  and  lumbar  hernia. 

Difficulties  may  arise  from  the  stoutness  of  the  patient,  or 
the  small  width  of  the  subcostal  angle,  or  from  a  highly  placed 
kidney. 

Dense  perinephritic  adhesions,  the  result  of  inflammation, 
are,  however,  the  greatest  difficulty.  A  kidney  in  which  calculi 
have  lasted  many  years  may  have  degenerated  into  a  mere  shell 
of  fibrous  tissue  blended*  inseparably  with  the  surrounding  fat. 
In  such  a  case  it  may  be  quite  impossible  to  recognise  either 
pelvis  or  renal  tissue,  and  the  surgeon's  sole  guide  is  the  position 
of  the  stones  as  shown  by  the  skiagraph. 

Detection  of  the  Stone. — The  great  advantage  of  determin- 
ing the  position  of  the  stone  or  stones  by  skiagraphy  may  once 
again  be  urged.  With  its  aid  the  surgeon  no  longer  works  in 
the  dark  ;  he  can  seldom  fail  to  find  the  calculus,  nor,  having 
removed  one,  is  he  likely  to  leave  others  behind. 

It  is  possible  to  examine  the  exposed  kidney  on  the  operat- 
ing table  with  the  fluoroscope,  if  adequate  preparations  can 
be  made  at  the  time.  This  method  is  best  reserved  for  those 
exceptional  cases  where  the  surgeon  fails  to  find  a  stone,  though 
he  knows  it  is  present,  and  has  had  to  close  the  wound  fruit- 
lessly. A  second  operation  is  then  undertaken  after  a  suitable 
screen  and  apparatus  have  been  got  ready. 

The  calculus  may  be  very  difficult  to  detect,  especiaUy  if 
it  be  of  small  size,  or  if  it  be  lodged  in  a  calyx,  or  if  it  be  fixed 
in  a  very  indurated  kidney.  The  kidney  often  becomes  hard 
and  tough  under  the  continued  irritation  of  a  stone,  and  this 
very  hardness  of  the  renal  substance  should  raise  suspicion. 
The  kidney  may  be  sacculated,  and  into  one  of  the  sacculi  a 
small  stone  may  fall,  and  be  difficult  to  find.  The  stone  may 
be  lost  in  the  rush  of  fluid  which  escapes  when  the  pelvis  of  a 
much  distended  kidney  is  opened. 
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Mr.  Morris  draws  attention  (Brit.  Med.  Journ.y  Nov.  i6th, 
1889)  to  the  following  difficulties  that  may  stand  in  the  way 
of  a  ready  detection  of  the  stone  : — 

Deposits  of  tubercle,  or  even  small  abscesses,  just  beneath 
the  renal  surface  may,  from  their  hardness  or  outline,  give  the 
same  tactile  sensation  as  a  calculus. 

In  sacculated  kidneys  the  renal  cavity  may  be  wholly  or 
partially  filled  by  a  soft  mortary  phosphatic  calculus,  which 
gives  no  sound  nor  resistance  to  the  scalpel  or  needle. 

*'  There  is  a  condition  of  impaction  which  absolutely  baffles 
detection,"  writes  Mr.  Morris,  "  unless  by  chance  the  stone  is 
struck  on  probing  the  kidney.  This  is  when  the  calculus  is 
fixed  in  a  recess  of  the  kidney  of  normal  size  and  consistence, 
with  a  thick  layer  of  renal  tissue  all  around  it," 

Removal  of  the  Stone. — The  haemorrhage  from  the  wound 
in  the  kidney  may  be  severe. 

When  the  kidney  tissue  has  suppurated,  and  the  calculus 
lies  in  the  abscess  sac,  the  operation  is  usually  easy,  and  the 
situation  of  the  abscess  more  or  less  readily  indicated.  Diffi- 
culty in  removing  the  stone  may  depend  upon  a  very  mobile 
kidney  which  is  hard  to  fix,  upon  the  stone  being  very  small 
or  very  large,  and  especially  upon  the  calculus  being  branched. 
Very  special  difficulties  will  nearly  always  attend  the  attempt 
to  remove  a  large  branched  calculus  embedded  in  the  calyces 
or  near  the  outlet  of  the  pelvis. 

Multiple  calculi  may  give  rise  to  difficulty,  as  may  also  a 
stone  situated  in  the  anterior  part  of  the  kidney  near  the  entrance 
of  the  blood-vessels. 

Soft  calculi,  which  break  up  readily  are  also  very  difficult  to 
deal  with  efficiently. 

Results. — The  results  of  nephrolithotomy  have  been 
remarkably  good  in  cases  in  which  the  kidney  has  been 
othen^ise  healthy.  Newman  has  collected  forty-two  examples 
of  such  operations  without  a  death.  Where  suppuration  was 
present,  sixty  operations  were  followed  by  twenty-six  deaths, 
a  mortality  of  over  43  per  cent. 
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Mr.  Henry  Morris  ("  Surgical  Diseases  of  the  Kidney  and 
Ureter ")  gives  much  larger  statistics  with  very  favourable 
results. 

THE  ABDOMINO-LUMBAR  OPERATION 

This  method,  as  the  name  to  some  extent  implies,  involves 
the  exposure  of  the  kidney  through  an  incision  in  the  anterior 
abdominal  parietes,  and  the  subsequent  removal  of  the  calculus 
through  the  ordinary  lumbar  woimd.  The  operation  has  little 
to  commend  it,  and  is  now  only  of  interest  historically.  It  is 
therefore  unnecessary  to  describe  it.  Anyone  interested  in  the 
history  of  the  subject  can  refer  to  earlier  editions  of  this  work. 

3. — Nephrotomy.  Nephrotresis 

nephrotomy 

Nephrotomy  is  the  term  applied  to  the  exposure  of  the 
kidney  with  simple  incision  of  its  capsule  or  cortex. 

Nephrotresis  is  applied  to  an  operation  which  aims  at  estab- 
lishing a  permanent  urinary  flow  from  the  kidney  through  an 
opening  in  the  loin. 

Nephrotomy  is  indicated  in  dealing  with  the  following  con- 
ditions : — 

(i)  In  cases  of  hydronephrosis  or  pyonephrosis  for  drainage 
and  as  a  preUminary  to  nephrectomy. 

(2)  In  certain  cases  of  pyonephrosis  in  which  drainage  is 
required,  and  nephrectomy  is  not  indicated. 

(3)  In  cases  of  pyelonephritis  caused  by  the  colon  bacilhis, 
which  fail  to  react  to  medicinal  and  vaccine  treatment,  for 
purposes  of  drainage. 

(4)  In  cases  of  calculous  anuria  to  establish  the  urinary  flow 
through  the  loin. 

(5)  In  some  cases  of  calculous  pyelitis  or  pyonephrosis. 

(6)  I9  some  cases  of  acute  nephritis  with  the  object  of 
incising  the  true  capsule  and  relieving  intracapsular  tension. 
This  may  be  followed  by  decapsulation. 

(7)  In  cases  of  hydatid  cyst. 
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(8)  In  cases  of  urinary  fistula  into  some  unnatural  cavity 
or  part,  in  order  to  help  the  fistulous  track  to  close. 

The  operation  is  carried  out  in  the  manner  already  indicated 
in  describing  exposure  of  the  kidney  (page  488)  and  nephro- 
lithotomy. 

The  general  circumstances  of  the  operation,  the  position  of 
the  patient  on  the  table,  the  instruments  required  and  the  after- 
treatment,  are  all  considered  in  the  section  referred  to. 

In  Cases  of  Suppuration. — In  some  cases  of  suppuration  the 
presence  of  redness  and  swelling  may  indicate  a  deviation  from 
the  usual  incision.  In  such  instances  the  tissues  between  the 
skin  and  the  kidney  will  be  more  or  less  matted  together,  and 
may,  indeed,  form  little  more  than  the  wall  of  an  abscess. 

When  the  presence  of  pus  is  less  distinctly  indicated  the 
kidney  is  exposed  in  due  course,  and  is  examined  for  evidence 
of  abscess.  At  any  suspicious  spot  a  pair  of  fine  sinus  forceps 
may  be  introduced  into  the  kidney  and  the  blades  slightly 
separated,  to  be  followed,  if  pus  escapes,  by  an  incision  into 
the  abscess  cavity. 

Thick  or  caseous  pus  may  be  evacuated  by  the  scoop.  In 
any  case,  the  interior  of  the  abscess  should  be  explored  by  the 
finger.  This  examination  may  reveal  other  abscess  cavities  or 
pockets  of  pus,  or  may  demonstrate  the  presence  of  an  encysted 
calculus. 

In  all  cases  where  pus  is  found,  an  attempt  should  be  made 
to  obtain  an  uncontaminated  specimen  in  a  sterilised  test-tube 
or  flask  for  bacteriological  investigation,  so  that  there  may  be 
a  sound  basis  for  vaccine  treatment  if  it  is  required  later  in  the 
course  of  the  case.  We  consider  this  an  essential  step  nowadays 
in  dealing  with  any  purulent  or  infective  condition  of  a  tissue. 

After  evacuation  of  the  pus  and  the  exploration  of  the  cavity, 
the  kidney  should  be  well  flushed  out  with  warm  sterilised  water  ; 
a  drainage  tube  is  then  introduced  up  to  the  kidney.  This  may 
be  packed  round  with  a  long  gauze  strip,  and  the  parietal  wound 
is  closed  around  the  tube. 

In  cases  in  which  the  kidney  is  found  to  be  very  mobile, 
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the  organ  must  be  steadied  while  the  abscess  cavity  is  being 
dealt  with  ;  and  before  the  tube  is  inserted  it  may  be  desirable 
to  secure  the  too  movable  gland  in  place  {see  Nephropexy, 
page  535). 

The  after-treatment  of  these  cases  differs  in  no  essential 
from  that  indicated  above  (page  493).  The  tube  should  be 
shortened  gradually,  the  dressings  frequently  changed,  and  the 
wound  cavity  frequently  and  freely  irrigated. 

In  Cases  of  Simple  Cyst.— The  kidney,  having  been  exposed, 
is  steadied  and  examined.  A  portion  of  the  cyst-wall  is  denuded 
of  the  fatty  tissue  which  covers  it,  and  in  some  instances  the 
wall  so  exposed  may  be  brought  to  the  surface  and  sutured 
there  after  having  been  opened.  The  opening  is  made  with 
the  scalpel  or  tenotome,  and  may  then  be  conveniently  enlarged 
with  Lister's  sinus  forceps.  As  the  contents  escape,  the  cyst- 
wall  is  grasped  with  pressure  forceps,  and  is  drawn  towards 
the  surface.  If  it  cannot  be  sutured  directly  to  the  skin,  it 
may  be  secured  by  four  or  five  points  of  thin  catgut  suture  to 
the  tissues  lower  down  in  the  depths  of  the  wound.  This  pre- 
caution is  wise  when  the  kidney  is  unduly  mobile.  When  it 
is  firmly  fixed  in  the  loin  by  adhesions,  it  will  suffice  merely  to 
open  the  cyst  freely.  In  any  case,  the  interior  of  the  cyst  should 
he  explored  by  the  fore-finger.  A  large  drainage  tube  is  intro- 
duced and  the  parietal  wound  is  closed  around  it.  The  after- 
treatment  of  the  wound  will  follow  the  lines  already  indicated. 

In  Cases  of  Hydatid  Cyst. — These  cysts  possess  two  capsules, 
an  outer  capsule  formed  by  new  fibrous  tissue  in  the  substance  of 
the  kidney,  and  an  inner  capsule,  the  glistening  white  chitinous 
envelope  of  the  parasite  itself.  The  surgeon  exposes  the  kidney 
and  scratches  through  the  kidney  substance  until  he  has  exposed 
the  white  inner  capsule.  He  then  plunges  a  trocar  and  cannula 
into  the  cyst  and  draws  off  into  a  sterilised  receiver  the  contents 
of  the  cyst,  thus  causing  the  cyst-wall  to  collapse,  in  doing  which 
it  peels  itself  away  from  the  outer  fibrous  sheath,  aided,  if  neces- 
sary, by  stripping  with  the  finger.  The  complete  cyst  can  then 
be  hfted  out  of  the  wound  and  removed,  leaving  a  large  cavity 
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lined  by  fibrous  tissue.  Having  assured  himself  that  no  more 
cysts  are  present,  the  surgeon  deals  with  this  cavity,  by 
inserting  purse-string  catgut  sutures  round  the  walls  and  draw- 
ing them  tight,  so  as  completely  to  obliterate  the  cavity.  Un- 
less this  is  done,  the  cavity  fills  up  with  serirni  and  blood-clot, 
which  will  become  infected  sooner  or  later  and  lead  to  suppu- 
ration. In  cases  where  this  method  is  impossible,  and  in  cases 
of  suppuration  in  the  cyst,  a  large  drainage  tube  is  inserted, 
and  the  rest  of  the  wound  closed.  The  cavity  then  heals  slowly 
from  the  bottom  by  the  formation  of  granulation  tissue,  the 
tube  being  shortened  as  required  and  finally  removed. 

In  Cases  of  Calculous  Anuria. — Nephrotomy  should  be  per- 
formed without  delay  on  the  kidney  latest  affected,  and  temporary 
drainage  set  up.  When  for  any  reason  this  cannot  be  deter- 
mined, both  kidneys  should  be  exposed  and  drained.  This 
can  be  conveniently  done  with  the  patient  lying  on  his  face,  a 
pillow  being  placed  under  the  abdomen  {see  page  494). 

If  it  is  possible  to  remove  the  stone  at  the  same  time  with- 
out adding  more  than  a  few  minutes  to  the  length  of  the  opera- 
tion, this  should  be  done  ;  but  no  prolonged  search  must  be 
made  for  the  stone,  which  can  be  removed  with  greater  safety 
at  a  second  operation  when  the  kidneys  have  started  work 
again.  The  search  increases  the  shock,  and  leads  to  a  further 
fall  in  blood  pressure  which  the  kidneys  are  in  no  condition 
to  stand. 

The  opening  into  the  pelvis  can  be  made  either  direct  or 
through  the  cortex,  and  a  tube  passed  down  to,  but  not  through, 
the  opening,  and  the  wound  closed.  Measures  likely  to  stimu- 
late the  flow  of  urine  are  then  adopted  {see  page  493). 

Nephrotomy,  especially  incision  through  the  outer  border  of 
the  kidney  down  to  the  pelvis,  has  been  extensively  performed 
in  cases  where  the  symptoms  of  renal  stone  have  been  present, 
yet  no  calculi  have  been  found  during  the  operation.  A  series 
of  such  cases  will  be  found  in  the  Middlesex  Hospital  Reports 
and  in  Mr.  Morris's  work.  Sometimes  the  pain  and  other 
symptoms  have  been  relieved  by  the  operation,  but  as  a  rule 

2  H 
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they  return,  and  the  proceeding  is  not  without  risk.  Serious 
haemorrhage  during  or  after  the  operation  has  even  necessi- 
tated nephrectomy.  This  should  not  occur  if  the  incision  has 
been  made  through  the  "  bloodless  "  line,  and  it  can  be  stopped 
by  suturing  the  woimd  in  the  kidney  as  described  under  Nephro- 
lithotomy (page  506). 

Puncturing  the  Kidney. — ^The  kidney  has  been  punctured 
with  a  trocar  or  aspirator  for  the  relief  of  hydronephrosis  and 
pyonephrosis,  large  isolated  serous  or  blood  cysts  of  the  sub- 
stance of  the  kidney,  and  hydatid  cysts.  The  safety  of  deliber- 
ate exploratory  incision  under  the  modem  conditions  of  surgery 
has  reduced  this  procedure  to  ths  category  of  unjustifiable 
methods.  The  risks  are  far  greater  than  those  of  exploratory 
incision,  and  cannot  be  of  the  slightest  avail  in  curing  any  of 
these  conditions.  It  is  useless,  therefore,  any  longer  to  con- 
tinue to  describe  this  procedure,  as  it  should  never  be  required. 
The  method  is  referred  to  merely  to  warn  against  it. 

NEPHROTRESIS 

This  term  is  applied  to  an  operation  designed  to  make  a 
permanent  opening  from  the  renal  pelvis  or  cortex  on  to  the 
skin.  It  is  indicated  in  certain  cases  when  it  is  desired  to 
cure  a  urinary  fistula  lower  down  in  the  urinary  tract,  and  in 
cases  of  hydronephrosis  or  pyonephrosis  caused  by  an  obstruc- 
tion to  the  ureter  which  cannot  be  removed,  though  uretero- 
tresis  would  in  most  cases  be  preferred  or  uretero-vesical  grafting. 
The  kidney  having  been  exposed,  an  incision  is  made  through 
the  cortex  into  the  pelvis  through  the  bloodless  line,  large 
enough  to  admit  the  finger,  the  true  capsule  is  stripped  off  the 
kidney  for  a  short  distance  on  each  side  of  the  incision.  Stitches 
are  inserted  through  the  capsule  and  through  the  cut  edges 
of  the  wound  in  the  parietes.  By  this  means  the  cortex  is  brought 
up  to  a  level  with  the  skin,  and  the  kidney  fixed  in  that  position. 
A  tube  is  inserted  through  the  opening  into  the  pelvis  of  the 
kidney,  and  another  into  the  perirenal  space,  and  the  wound 
closed.    The  tubes  are  removed  on  the  fourth  day  and  the 
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wound  heals,  with  the  exception  of  a  small  hole  through  which 
urine  continues  to  escape.  It  is  well  that  some  receptacle  for 
the  discharge  from  the  loin  should  be  employed. 

4. — Nephrectomy 

This  term  is  applied  to  the  operation  of  removing  or  ex- 
cising the  kidney.  It  may  be  partial  or  complete  ;  primary 
or  secondary  to  nephrotomy  and  nephrolithotomy  ;  pericapsular 
or  subcapsular.  If  the  ureter  also  is  diseased,  it  is  removed  as 
well,  when  the  term  nephro-ureterectomy  should  more  strictly 
be  applied  to  the  operation.  The  kidney  is  such  a  vital  organ 
that  nephrectomy  should  never  be  considered  except  in  two 
classes  of  cases — first,  when  Ufe  is  threatened  by  the  presence 
of  the  diseased  kidney;  secondly,  when  practically  the  whole 
of  the  excretory  tissue  of  one  kidney  has  been  destroyed  by 
disease  which  all  other  measures  have  failed  to  relieve. 

Indications. — a.  When  life  is  threatened  by  the  presence  of 
the  diseased  kidneys. 

(i)  Primary  malignant  disease  of  the  kidney,  including  the 
rare  papilloma  of  the  renal  pelvis  secondary  to  stone. 

(2)  Disorganisation  of  the  kidney  by  injury,  when  suture  is 
impossible  or  haemorrhage  uncontrollable. 

(3)  Early  tuberculosis,  confined  to  one  kidney  and  ureter, 
as  natural  cure  is  unknown. 

(4)  Disorganisation  of  one  kidney  by  tuberculosis,  if  it  is 
certain  that  the  other  organ  is  able  to  carry  on  the  total  urinary 
excretion.  In  bilateral  tuberculosis,  the  larger  kidney  often 
contains  the  greater  amount  of  healthy  excreting  tissue. 

(5)  Rare  cases  of  aneurysm  qf  the  renal  artery. 

B.  When  practically  the  whole  of  the  excretory  tissue  of  one 
kidney  has  been  destroyed  by  disease  which  all  other  measures 
have  failed  to  relieve. 

(i)  Renal  calculus  leading  to  complete  atrophy,  or  hydro- 
nephrosis. 

(2)  Hydronephrosis  or  pyonephrosis,  when  the  wall  is  formed 
by  a  mere  shell  of  fibrous  tissue. 
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(3)  Incurable  renal  or  ureteric  fistula  if  the  other  kidney 
is  healthy. 

(4)  Congenital  cystic  kidney,  giving  rise  to  persistent  uni- 
lateral haematuria  which  is  dangerous  to  life,  or  having  become 
the  seat  of  multiple  abscesses. 

It  is  unjustifiable  to  resort  to  nephrectomy  until  a  deter- 
mined effort  has  been  made  to  demonstrate — ^first,  the  existence 
of  a  second  kidney ;  secondly,  its  power  to  carry  out  alone  the 
renal  fxmctions  for  the  body  ;  thirdly,  if  it  is  healthy  or  diseased. 

Congenital  absence  of  one  kidney  may  be  expected  in  about 
I  in  4,000  cases,  but  complete  atrophy  of  one  kidney  from  disease 
in  early  life  is  far  more  common  than  this,  judging  by  post- 
mortem room  experience. 

There  are  certain  inherent  difficulties  in  the  problem,  as 
it  is  found,  first,  that  disease  in  one  organ  depresses  the 
function  of  the  opposite  healthy  organ  ;  secondly,  the  influence 
of  mental  nervous  conditions  upon  the  quality  of  the  urine 
is  very  hard  to  eliminate — for  instance,  dread  of  operation  or 
the  passage  of  a  catheter  may  lead  either  to  complete  cessation 
of  renal  secretion  or  to  the  copious  secretion  of  pale  urine  of 
low  specific  gravity  from  one  or  both  kidneys.  But  it  is  found 
that  by  emplojdng  many  different  methods  and  comparing  the 
results,  and  by  controlling  the  results  by  second  examinations, 
a  very  fair  idea  can  be  obtained — first,  as  to  the  total  renal  func- 
tion ;  secondly,  as  to  the  function  of  each  kidney ;  thirdly,  as 
to  whether  the  patient  will  survive  nephrectomy. 

The  following  is  a  short  sununary  of  the  chief  methods  to 
employ : — 

(i)  To  prove  the  existence  of  two  kidneys. 

Ureteric  catheterisation. 

Luys'  segregator. 

The  passage  of  iron  oxide  ureteric  bougies  up  to  the  pelvis 
of  each  kidney,  followed  by  the  fluoroscope  or  radiography. 

The  first  two  methods  might  do  for  practical  purposes,  but 
they  would  have  failed  in  the  case  (mentioned  on  page  485) 
where  there  was  one  kidney  with  two  normal  ureters.     The  last 


CHAP.  XIX]  NEPHRECTOMY  517 

method  alone  could  have  shown  the  true  condition  of  affairs. 
The  presence  of  other  congenital  sports  in  other  parts  of  the 
body,  such  as  hare-lip  and  club-foot,  should  make  the  surgeon 
extremely  watchful. 

Exposure  or  palpatijon  of  the  kidneys  either  by  opening 
the  peritoneal  cavity,  or,  better,  by  exposing  each  kidney  from 
behind.  In  all  cases  of  doubt  the  surgeon  should  never  hesitate 
to  explore  both  kidneys  by  separate  lumbar  incisions  rather 
than  expose  the  patient  to  the  risks  of  anuria. 

(2)  To  prove  the  adequate  capacity  of  both  kidneys  together. 
Investigation  of  the  total  daily  amount  of  urine,  its  physical, 

chemical,  bacteriological,  and  microscopic  characters,  quali- 
tative and  quantitative. 

Comparison  of  the  salt  contents  of  the  blood  and  urine  by 
means  of  the  cryoscope,  Wright's  method,  measurement  of 
electrical  resistances. 

Estimation  of  the  power  to  excrete  indigo  carmine  or  methy- 
lene blue  and  its  chromagen  after  a  subcutaneous  injection. 

Estimation  of  the  power  to  excrete  sugar  after  subcutaneous 
injection  of  phloridzin. 

Artificial  polyuria  (Albarran). 

(3)  To  estimate  the  functional  capacity  of  each  kidney  separately. 
Separate  and  coUect  the  urine  from  each  kidney  by  means 

of  ureteric  catheters,  the  segregator,  or  even  by  nephrotomy 
or  ureterotomy. 

Apply  the  methods  mentioned  under  (2)  to  the  collected 
urines  and  to  the  blood. 

Lumbar  nephrotomy  on  each  side,  with  incision  into  the 
renal  cortex  if  necessary. 

As  regards  these  methods  the  segregator  is  the  easiest,  but 
it  often  fails,  and  the  instrument  as  at  present  made  sometimes 
jambs  with  the  diaphragm  raised.  So  far  we  have  not  known 
this  happen  with  the  instrument  in  the  bladder,  but  it  would 
be  an  impleasant  accident.  The  instrument  has  its  chief  value 
when  it  is  wished  to  estimate  the  excretion  of  methylene  blue 
or  phloridzin  sugar  from  each  kidney. 
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The  ureteric  catheter  is  more  diflScult  to  introduce,  but  the 
results  are  far  more  certain  and  reliable.  The  chief  danger  is 
that  of  infecting  a  healthy  ureter.  This  can  be  avoided  by 
sterilising  the  catheter,  and  by  catheterising  only  the  ureter 
already  suspected  of  disease  in  cases  of  unilateral  infection. 
We  prefer  the  latter  method  in  the  majority  of  cases. 

Nephrectomy  may  be  performed  in  two  ways : — 

A. — By  incision  through  the  loin — ^lumbar  nephrectomy. 

B. — By  incision  through  the  anterior  abdominal  parietes — 
abdominal  nephrectomy. 

Comparative  Value  of  Lumbar  and  Abdominal  Nephrectomy. 

— Lumbar  Nephrectomy. — Advantages:  Above  all,  the  peri- 
toneum is  not  opened,  which  diminishes  the  risk  of  the  opera- 
tion from  infection  of  the  peritoneum  with  pyogenic  organisms, 
the  tubercle  bacillus,  or  the  cells  of  a  new  growth.  The  kidney 
as  an  extraperitoneal  organ  should,  if  possible,  be  approached 
from  without  the  peritoneal  cavity.  The  risks  are  less  of  hernia, 
of  shock,  and  of  damage  to  the  colon.  If  putrid  pus  escape, 
the  area  infected  is  comparatively  small.  Excellent  drainage  is 
easily  provided.  Finally,  nephrectomy  is  often  preceded  by 
nephrotomy,  which  should  in  the  vast  majority  of  cases  be 
lumbar  nephrotomy  {see  page  488). 

Disadvantages :  The  operation  is  not  well  adapted  for  large 
solid  tumours.  The  wound  is  small,  but  this  difficulty  can 
easily  be  met  by  modifications  of  the  incisions  {see  pages  494, 
520).  The  pedicle  is  less  easily  reached,  and  less  easy  to  be 
secured  with  safety.  The  kidney  is  more  likely  to  be  torn  in 
the  act  of  removal.  The  operation  is  difficult  in  the  corpulent, 
and  the  kidney  is  perhaps  less  easily  found. 

Abdominal  Nephrectomy, — Advantages:  Ample  room  is  pro- 
vided, and  the  kidney  is  more  readily  found.  The  pedicle  is  easily 
reached  and  easily  dealt  with.  The  existence  of  the  opposite 
kidney  can  be  determined.    Tumours  of  any  size  can  be  removed. 

Disadvantages:  The  peritoneum  is  opened.  There  is  more 
risk  of  hernia,  shock,  and  injuries  to  the  colon.  A  second  in- 
cision is  required  in  the  loin  for  drainage. 
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The  lumbar  method  should  always  be  used  in  the  con- 
ditions mentioned  below.  The  abdominal  or  the  combined 
abdomino-lumbar  method  should  be  reserved  for  very  large 
solid  tumours,  especially  in  children,  and  for  cases  of  intra- 
peritoneal rupture  of  the  kidney. 

A. — LUMBAR  NEPHRECTOMY 

Indications  for  adopting  this  route  : — 
(i)  Small  tumours. 

(2)  When  the  loin  space  is  not  imduly  small. 

(3)  All  infective  conditions  of  the  kidney,  so  as  to  avoid 
peritonitis. 

(4)  All  cases  of  hydronephrosis  and  pyonephrosis,  however 
large,  as  these  can  always  be  reduced  to  a  manageable  size  by 
pimcture  and  drainage  after  the  kidney  has  been  exposed. 

Instruments  Required. — Scalpels ;  bistouries ;  dissecting, 
artery,  and  pressure  forceps  ;  large  pressure  or  clamp  forceps, 
straight  and  angular ;  broad  metal  rectangular  retractors ; 
blunt  hooks  ;  stout  aneurysm  needle  on  a  long  handle  ;  pedicle 
needle  ;  silk,  kangaroo-tendon,  and  catgut  ligatures  ;  cautery  ; 
head-lamp;  Hurry  Fenwick's  angled  clamp  for  the  pedicle; 
periosteal  elevators  ;    bone  forceps ;    trocar  and  cannula. 

The  position  of  the  patient,  and  of  the  operator  and  his 
assistants,  is  the  same  as  has  been  already  described  (page  488). 
The  hard  pillow  imder  the  loin  should  be  used,  in  order  to  ex- 
tend the  space  between  the  last  rib  and  the  iliac  crest. 

Exposure  and  Isolation  of  the  Kidney. — The  incision 
made  is  the  same  as  has  been  already  described  in  the  account 
of  nephrolithotomy  (page  496).  Through  this  incision  the  kidney 
is  exposed,  and  through  it  an  organ  of  normal  size  may  be 
removed. 

When  the  organ  is  reached  and  has  been  superficially  ex- 
amined, it  will  usually  be  found  necessary  to  enlarge  the  original 
incision.    This  may  be  done  in  many  ways. 

The  oblique  incision  may  be  extended  to  the  full  length 
admitted  by  the  conformation  of  the  individual.    This  incision 
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will  suffice  for  all  cases  in  which  the  lumbar  operation  is  allow- 
able. If  a  greatly  increased  lumbar  incision  is  called  for,  then, 
in  our  opinion,  the  lumbar  operation  is  not  permissible. 

Morris  advises  that  to  the  original  cut  be  conjoined  a  second 
incision,  running  vertically  downwards  from  the  first,  and  start- 
ing from  it  about  one  inch  in  front  of  its  posterior  extremity 
(Fig.  135,  b).  This  second  incision  is  left  imtil  the  kidney  has 
been  reached  and  explored,  and  is  made  by  cutting  from  within 
outwards  with  a  blunt-pointed  bistoury,  guided  by  the  index 
finger  of  the  left  hand.  This  vertical  incision  affords  increased 
facility  for  dealing  with  the  pedicle  (page  523).  Morris  ako 
strongly  advises  an  incision  which  rims  vertically  upwards, 
starting  an  inch  in  front  of  the  posterior  extremity  of  the 
obhque  incision.  The  ligament  of  Henle  is  divided  from  within 
outwards,  and  some  inches  of  the  twelfth  rib  are  excised, 
care  being  taken  not  to  wound  the  pleura.  A  large  amount 
of  extra  room  is  gained  by  this  manoeuvre. 

The  position  of  the  vertical  incision  with  reference  to  the 
original  oblique  cut  may  be  modified  according  to  circimastances. 
It  may  be  more  convenient  that  it  should  start  from  the  centre 
of  the  oblique  cut,  or  from  its  actual  posterior  extremity. 

Other  incisions,  more  or  less  closely  resembling  the  above, 
have  been  advised  or  carried  out. 

Some  surgeons  carry  a  short  transverse  incision  forwards 
from  the  lower  end  of  the  oblique  one.  The  actual  form  of 
incision  is  a  matter  of  little  moment,  provided  that  sufficient 
room  is  obtained  and  that  the  peritoneum  is  not  opened.  Prof. 
Kocher,  however,  advocates  as  a  preliminary  measure  opening 
the  peritoneum  at  the  lower  and  front  end  of  the  wound  suffi- 
ciently to  enable  the  surgeon's  hand  to  explore  the  opposite 
kidney  and  to  ascertain  that  it  is  of  normal  size.  The  wound 
in  the  peritoneum  can  then  be  sutured  and  the  operation  pro- 
ceeded with.  This  method  can  only  inform  as  to  the  existence 
of  the  other  kidney.  It  tells  nothing  as  to  the  condition  of 
the  organ,  and  may  add  materially  to  the  risk. 

Konig  divides  the  soft  parts  vertically  along  the  border  of 
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the  erector  spinae  down  to  a  point  just  above  the  iliac  crest. 
He  then  curves  the  incision  forwards  towards  the  umbilicus, 
and  ends  it  at  the  outer  border  of  the  rectus  muscle  (Fig.  135,  c). 
All  the  muscles  are  divided  down  to  the  peritoneum.  The 
vertical  part  of  the  wound  is  completed  first,  and  the  fingers 
being  introduced,  the  peritoneum  is  detached  and  is  pushed 
forwards,  so  as  to  be  free  of  the  anterior  part  of  the  incision 
when  that  comes  to  be  made. 

This  incision  —  known  as  the  retroperitoneal  lumbo- 
abdominal  incision — gives  plenty  of  room,  but  it  is  needlessly 
extensive.  It  involves  a  very  considerable  division  of  mus- 
cular fibre,  and  is  very  likely  to  be  followed  by  a  ventral  hernia. 
When  any  such  extensive  exposure  of  the  renal  region  is 
called  for,  it  is  better  that  the  anterior  abdominal  incision 
should  be  employed. 

It  is  understood  that  the  kidney  has  been  exposed  in  the 
manner  already  described  (page  491). 

It  is  now  necessary  to  examine  it  and  to  separate  it  from 
its  connections.  Good  broad  rectangular  retractors  should  be 
used,  so  as  to  expose  the  parts  well,  and  an  assistant  should  at 
the  same  time  press  the  kidney  into  the  wound  by  the  hands 
applied  over  the  front  of  the  abdomen.  If  there  has  been  no 
inflammation  in  the  perinephritic  tissue,  the  separation  of  the 
kidney  is  easy. 

In  performing  nephrectomy  on  the  right  side,  especial  care 
should  be  taken  in  drawing  the  kidney  into  the  wound.  The 
vascular  pedicle  is  very  short,  and  is  liable  to  tear  if  any  force 
be  used;  this  accident  has  proved  fatal  in  even  experienced 
hands.  The  right  renal  vein  is  only  about  an  inch  long,  and 
the  kidney  normally  is  in  contact  with  the  vena  cava.  {See 
Frontispiece.)  The  latter  vessel  has  sometimes  been  opened 
during  nephrectomy.  This  accident  most  often  occurs  in  cases 
of  sarcoma  or  tuberculosis. 

The  fatty  tissue  around  the  kidney  can  readily  be  detached 
by  means  of  the  index  finger  of  one  hand  introduced  into  the 
depths   of  the  wound,   and   swept   round  the  organ   in   close 
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contact  with  its  capsule.  In  this  manner  the  gland  is  readily 
enucleated  and  isolated. 

Even  when  no  inflammation  has  occurred,  it  is  possible — 
as  Mr.  Morris  points  out — that  some  of  the  renal  capsule  may 
be  torn  off  and  left  behind  when  this  manoeuvre  is  carried  out. 
When  there  has  been  much  inflammation,  as  in  cases  of  cal- 
culous or  tuberculous  pyonephrosis,  the  tissue  surrounding  the 
.  kidney  will  be  found  condensed  and  adherent,  and  the  enu- 
cleation of  the  organ  will  then  be  difficult  or  in  some  few  cases 
impossible.  In  such  case  the  kidney  should  be  enucleated 
from  its  thickened  and  firmly  adherent  capsule,  and  the  latter 
left  behind  with  the  pedicle.  In  effecting  this  enucleation,  a 
flat  hernia  director  will  be  foimd  of  service.  The  only  guide 
in  such  enucleation  is  the  exposed  kidney  tissue  itself. 

It  may  be  possible,  in  some  of  these  cases,  to  isolate  the 
kidney,  together  with  its  capsule,  entire,  by  means  of  cutting 
— ^scissors  curved  on  the  flat  being  employed  for  the  purpose — 
but  the  satisfaction  of  removing  every  trace  of  the  disease  is 
hardly  sufficient  to  justify  the  risk  incurred  by  such  a  proceeding. 

In  any  instance,  the  enucleation  must  be  conducted  with 
caution  ;  the  capsule  may  be  stripped  off  in  one  place,  and  the 
adherent  tissue  cut  through  in  another.  The  kidney  must  not 
be  violently  torn  out ;  and,  indeed,  in  such  cases,  but  little 
traction  can  be  brought  to  bear  upon  the  organ. 

When  the  kidney  has  been  already  exposed  by  a  previous 
operation,  it  will  probably  be  easier  to  enucleate  the  organ 
from  its  own  capsule  than  from  the  perinephritic  fatty  tissue. 

In  dealing  with  mahgnant  tumours,  it  is  well  to  remove 
the  fatty  capsule  with  the  kidney  in  the  hope  of  extirpating  the 
local  extension  of  the  disease.  The  same  holds  good  for  peri- 
nephritic inflammations,  with  the  provisoes  noted  above.  If 
a  hydronephrosis  or  pyonephrosis  is  being  attacked,  a  trocar 
and  cannula  should  be  plunged  into  the  cavity  before  enucleation 
is  attempted,  and  the  tumour  emptied.  The  great  reduction 
in  size  thus  effected  renders  possible  the  excision  of  any  such 
tumour  through  a  lumbar  incision. 
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Treatment  of  the  Pedicle.— The  kidney,  having  been 
freed,  is  drawn  as  far  out  of  the  wound  as  possible,  and  the 
pedicle  is  isolated  with  the  fingers  and  examined  carefully. 
To  obtain  more  room,  the  lower  ribs  may  be  drawn  forcibly 
upwards  with  a  strong  retractor. 

When  convenient,  an  assistant  may  draw  the  kidney  for- 
wards while  the  surgeon  deals  with  the  pedicle. 

The  individual  structures  in  the  pedicle  should  be  exposed 
and  isolated  as  far  as  possible  by  rapid  dissection.  The 
ureter  is  well  isolated,  and  secured  between  two  ligatures.  The 
vessels  are  then  secured  separately,  or  in  as  small  bimdles  as 
possible,  the  arteries  first  and  the  veins  afterwards.  Tendon  or 
silk  is  used  to  secure  the  pedicle,  and  it  is  conveniently  passed 
by  means  of  a  stout  aneurysm  needle.  The  ligatures  on  the 
vessels  should  be  applied  as  far  away  from  the  kidney  as 
possible. 

As  each  ligature  is  being  drawn  tight,  all  traction  upon  the 
pedicle  must  be  taken  off. 

The  pedicle  is  now  divided  with  blunt-pointed  scissors  close 
to  the  hilum  of  the  kidney. 

Before  severing  the  pedicle,  some  surgeons  apply  a  clamp 
so  as  to  prevent  the  cut  end  from  dropping  away  out  of  control 
of  the  eye.  The  angled  clamp  devised  by  Mr.  Hurry  Fenwick 
is  the  best  instrument  for  the  purpose. 

The  kidney  is  now  removed. 

The  pedicle  is  examined.  Any  bleeding  point  detected 
should  be  at  once  seized  with  pressure  forceps,  and  secured 
later.  Such  haemorrhage  may  depend  upon  the  existence  of 
aberrant  or  abnormal  branches  that  have  escaped  the  ligatures 
on  the  pedicle. 

The  ureter  is  now  examined.  If  it  appears  healthy,  it  is 
left  as  it  is,  securely  ligatured.  If  it  is  dilated  and  occupied 
with  foul  or  tuberculous  pus,  then  as  much  of  the  tube  as  can 
should  be  excised  above  a  catgut  ligature  applied  as  low  down 
as  possible.  Silk  should  never  be  used  for  a  tuberculous  ureter, 
as  it  leads  to  a  persistent  sinus.     It  is  well  to  apply  pure  carbolic 
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or  the  actual  cautery  to  the  stump  of  the  cut  ureter,  as  it  is 
infective. 

Silk  is  the  most  convenient  material  for  the  ligature  of  the 
vessels  of  the  pedicle,  but  other  substances  have  been  used 
with  success,  and  notably  kangaroo  tendon. 

The  attempt  to  ligature  the  artery  and  the  vein  separately 
is  in  some  instances  impossible. 

The  possible  existence  of  abnormal  veins  and  arteries  must 
always  be  borne  in  mind.  These  vessels  may  escape  the  clamp 
or  the  ligature,  and  yet  be  severed  when  the  kidney  is  removed. 
In  more  than  one  recorded  case,  fatal  haemorrhage  has  resulted 
from  this  cause. 

In  the  event  of  bleeding  persisting  after  the  kidney  has  been 
removed  and  the  pedicle  tied,  the  wound  must  be  well  exposed, 
dried,  and  illumined.  In  nearly  every  instance  it  will  be  possible 
to  pick  up  the  bleeding  vessel  with  pressure  forceps,  and  subse- 
quently to  tie  it.  If  the  haemorrhage  persists,  and  it  is  impossible 
to  seciure  the  bleeding  point  so,  the  wound  must  be  well  plugged 
from  the  bottom  with  gauze,  which  is  kept  in  place  by  firm 
bandaging. 

The  wound  in  the  parietes  is  now  closed  by  sutures,  as 
already  described  (page  492).  A  drainage  tube  is  introduced 
if  necessary  into  the  depths  of  the  woimd,  and  the  part  is 
dressed  in  the  usual  way,  and  is  supported  by  a  firm  flannel 
bandage. 

Complications  of  the  Operation. — It  may  be  found  im- 
possible to  remove  the  kidney  after  it  has  been  exposed. 

This  is  most  likely  to  occur  in  cases  of  malignant  disease, 
and  in  those  of  pyonephrosis  with  extensive  adhesions  to  duo- 
denum, colon,  pancreas,  vena  cava,  or  liver.  With  regard  to 
the  malignant  growths,  nephrectomy  is  of  very  doubtful  value, 
and  hence  if  the  removal  of  the  kidney  seems  likely  to  endanger 
the  patient's  life,  it  is  better  to  abandon  the  attempt.  Few 
operations  are  so  anxious  and  difficult  as  the  removal  of  a 
large  suppurating  kidney  universally  adherent,  and  the  wound 
in  such  case  will  require  free  provision  for  drainage. 
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If,  when  the  kidney  is  exposed  through  the  loin,  it  is  found 
to  be  of  so  great  size  as  to  render  removal  through  the  lumbar 
incision  doubtful,  it  is  far  better  to  perform  the  abdominal  opera- 
tion than  persist  at  all  hazards  in  the  attempt  to  extract  the 
organ  from  the  loin. 

There  is  nothing  whatever  to  recommend  the  advice  that  in 
these  cases,  after  the  vessels  have  been  secured 'by  a  temporary 
ligature,  the  kidney  should  be  cut  away  in  separate  portions. 
Such  a  proceeding  is  to  be  condemned. 

When  the  pedicle  is  very  short  and  thick,  and  perhaps  over- 
lapped by  the  kidney,  clamps  with  long  narrow  blades  should 
be  applied,  and  then  the  kidney  itself  be  cut  away  well  in  front 
of  it.  The  angled  clamp  devised  by  Mr.  Hurry  Fenwick  is  the 
most  suitable  instrument,  and  will  be  found  far  more  efficient 
than  straight  clamps.  After  the  removal  of  the  diseased  organ 
the  stump  can  be  brought  into  view,  the  vessels  can  be  secured 
by  separate  ligatures  conveniently  applied,  and  the  stump 
trinuned  by  removing  as  much  tissue  as  the  position  of  the 
ligatures  will  allow.  If  it  is  impossible  to  apply  ligatures,  the 
clamp  can  be  left  on  for  forty-eight  hours,  after  which  time  it 
can  safely  be  removed  if  gentleness  be  employed.  The  patient 
will  have  to  be  watched  and  kept  lying  on  the  opposite  side 
during  that  time.  This  method  will  be  found  of  value  in 
difficult  cases  of  tuberculosis  with  contracted  pedicle. 

Should  the  peritoneum  be  wounded  or  torn  in  removing  the 
kidney,  the  rent  should,  if  possible,  be  sewn  up  with  a  catgut 
suture,  after  wiping  out  the  peritoneum  locally  with  dry  sponges 
on  holders. 

After-treatment. — The  patient  must  be  kept  in  the  recumbent 
position  until  healing  is  complete.  The  drainage  tube  may  be 
removed  on  the  second  day  in  mo^  cases,  but  it  is  well  to  retain 
it  considerably  longer  when  the  operation  has  been  specially 
difficult,  when  an  abscess  has  been  encountered,  or  when  from 
infection  of  the  perirenal  tissues  some  suppuration  is  certain 
to  occur.  The  wound  usually  heals  well,  although  some  three 
or  four  weeks  may  elapse  before  the  drainage  track  is  perfectly 
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closed.    The  recumbent  position  should  be  insisted  upon  until 
the  healing  is  firm. 

B. — ABDOMINAL   NEPHRECTOMY 

The  list  of  instruments  required  has  already  been  given 
(page  519).  The  operation  is  conducted  upon  the  general  lines 
observed  in  other  abdominal  operations.  The  preparation  of 
the  patient,  and  the  general  disposition  of  the  patient,  the 
surgeon,  and  his  assistants,  have  been  considered  in  a  previous 
section  (page  488  et  seq.). 

The  Operation. — The  incision  is  vertical,  is  made  in  the 
semilunar  line,  is  about  four  inches  in  length,  and  is  commenced 
just  below  the  margin  of  the  ribs.  The  centre  of  the  incision 
will  probably  be  about  the  level  of  the  umbilicus.  The  abdomen 
is  opened,  the  cut  peritoneum  on  either  side  is  picked  up  with 
pressure  forceps,  and  when  all  bleeding  has  been  checked  the 
hand  is  introduced. 

The  following  are  now  the  steps  of  the  operation  : — 

A.  Examination  of  the  opposite  kidney. 

B.  Establishment  of  the  coffer  dam. 

c.  Isolation  and  separation  of  the  kidney. 

D.  Isolation  of  the  pedicle  and  demonstration  of  its  com- 

ponent parts. 

E.  Ligature  of  the  pedicle. 

F.  Removal  of  the  kidney. 

G.  Disposal  of  the  ureter. 

A.  As  a  first  measure  the  hand  is  passed  across  to  the  opposite 
side  of  the  body,  and  the  opposite  kidney  carefully  examined. 
If  this  organ  is  found  to  be  extensively  diseased,  or  if  it  is  dis- 
covered that  the  patient  has  but  one  kidney,  then  the  nephrec- 
tomy must  be  at  once  abandoned. 

The  kidney  on  the  affected  side  is  now  examined,  its  size 
is  estimated,  its  general  characters  as  regards  mobility,  con- 
sistence, etc.,  are  ascertained,  and  the  condition  of  its  pedicle 
is  demonstrated.      By  this  step  the  existence  of  a  second  kidney 
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can  usually  be  demonstrated,  but  nothing  can  be  leamt  as  to 
the  functional  value  of  the  kidney  that  can  safely  be  relied  upon 
when  the  question  of  nephrectomy  is  being  considered.  The 
method,  therefore,  is  useful  for  the  first  purpose,  and  unobjection- 
able so  long  as  its  limitations  be  kept  in  mind.  If  these  are 
forgotten  it  often  becomes  a  snare. 

The  small  intestines  are  kept  aside  by  slightly  tilting  the 
body  to  the  opposite  side. 

The  colon  is  made  out,  and  is  pushed  towards  the  median 
line.  The  surgeon  then  incises  the  outer  layer  of  the  meso-colon 
vertically  over  the  renal  region.  Into  the  rent  thus  made  the 
fingers  are  introduced,  and  the  kidney  is  laid  bare. 

B.  Pressure  forceps  are  made  to  grip  the  peritoneum  on 
each  side  of  this  rent  in  the  meso-colon.  The  forceps — some 
six  on  each  side — are  then  lifted  up  and  Uft  up  the  two  edges 
of  the  peritoneum  with  them,  as  one  would  lift  up  the  mouth 
of  a  sac.  The  margins  of  the  rent  in  the  meso-colon  are,  indeed, 
drawn  up  imtil  they  reach  the  margins  of  the  skin  wound.  The 
kidney  lies  exposed  at  the  bottom  of  the  peritoneal  bag  thus 
produced.  It  is  within  this  bag  that  the  whole  operation  is 
carried  out,  the  peritoneum  being  freely  separated,  so  as  to  give 
plenty  of  room.  The  operation  is  thus  carried  out  within  a 
species  of  coffer  dam.  If  the  forceps  be  properly  adjusted,  the 
operation  is  extraperitoneal.  The  general  peritoneal  cavity  is 
shut  off.  If  the  kidney  contains  an  abscess  and  that  abscess 
bursts  during  removal,  it  bursts  into  the  coffer  dam,  and  is  quite 
isolated.  Any  bleeding  also  is  limited  by  the  walls  of  the  coffer 
dam,  and  must  remain  extraperitoneal.  We  have  never  found 
any  difficulty  in  maintaining  this  coffer  dam  intact  during  the 
whole  of  the  operation.  It  has  the  advantage  also  of  preventing 
any  coil  of  small  intestine  from  appearing  in  the  operation  area. 

c.  As  soon  as  the  coffer  dam  has  been  made  secure,  the 
kidney  is  exposed,  and  is  well  and  thoroughly  isolated  all  round. 
This  separation  is  to  a  great  extent  effected  by  the  fingers, 
which  keep  throughout  very  close  to  the  capsule  of  the  gland. 
Now  and  then  the  scissors  are  needed  to  divide  resisting  bands. 
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and  sometimes  the  scalpel  is  required.  The  most  difficult  part 
of  the  kidney  to  free  is  the  upper  end,  and  that  should  be  dealt 
with  last.  Care  must  be  taken  to  leave  the  suprarenal  body 
behind.  When  the  kidney  is  very  adherent,  this  process  of 
separation  is  very  tedious.  Free  use  of  the  scissors  may  be 
demanded.  The  chief  rule  is  to  keep  always  close  to  the  kidney, 
and  to  be  careful  of  the  vessels  when  the  hilum  is  reached.  There 
is  no  objection  to  the  leaving  of  parts  of  the  capsule  behind, 
but  it  should  be  avoided  whenever  possible. 

D.  When  the  kidney  has  been  well  and  entirely  freed,  the 
next  step  is  to  free  the  pedicle.  This  must  be  done  by  pushing 
the  peritoneum  towards  the  median  line.  The  colic  arteries 
run  outwards  to  the  colon  closely  applied  to  this  portion  of 
the  peritoneum,  which  includes  the  inner  layer  of  the  meso- 
colon. Ligature  of  these  vessels  leads  to  gangrene  of  the  gut 
wall,  the  collateral  circulation  being  so  poor.  Keeping  this 
fact  in  mind,  tlie  surgeon  will  be  very  careful  when  stripping  the 
peritoneum  inwards  not  to  wound  these  vessels.  The  pedicle 
must  be  isolated  on  all  sides,  in  front,  behind,  above,  and  below. 
Some  dissection  will  be  needed  to  make  this  separation  com- 
plete. The  next  step  in  the  operation  is  the  isolation  of  the 
component  parts  of  the  pedicle.  This  is  done  when  the  kidney 
has  been  drawn  well  outside  the  abdominal  woimd.  The  kidney 
is  dragged  upon  and  the  pedicle  displayed  from  all  sides.  The 
isolation  of  the  ureter  and  chief  vessels  is  eilected  by  dissection 
with  scalpel  and  forceps,  and  with  the  forceps  and  the  blimt 
dissector.  On  the  right  side  the  very  close  position  of  the  vena 
cava  must  be  borne  in  mind.  Adhesions  may  render  this  part 
of  the  operation  very  difficult. 

E.  The  pedicle  is  now  tied  in  segments.  The  ureter  is  first 
isolated,  and  is  at  once  severed  between  two  strong  catgut 
ligatures.  To  the  lower  ligature  a  pair  of  pressure  forceps  are 
attached  as  a  guide.  The  vessels  of  the  pedicle  are  now  tied 
separately  or  in  small  bundles  by  means  of  fine  silk.  The  arteries 
must  be  secured  before  the  veins.  An  aneiurysm  needle  is  useful 
at  this  stage.     The  tension  on  the  pedicle  is  relaxed  as  the 
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ligatures  are  drawn  tight.  Before  the  pedicle  is  divided  one  or 
more  angle  clamps  may  be  applied  to  the  pedicle  tissues  on  the 
proximal  side  of  the  ligatures. 

F.  The  pedicle  is  now  cut  through  with  scissors.  To  pre- 
vent an  escape  of  blood  from  the  kidney,  the  vessels  may  be 
clamped  on  the  kidney  side  of  the  intended  line  of  section.  The 
kidney  is  now  free,  and  is  removed.  The  surgeon  then  returns 
to  the  pedicle  stump.  He  removes  any  clamp  forceps  which 
may  be  in  position,  and  applies  additional  ligatures  if 
necessary. 

G.  The  surgeon  now  seeks  for  the  divided  ureter.  If  it  be 
healthy,  nothing  remains  but  to  cut  the  ligature  on  it  short, 
and  drop  it  back.  If  it  be  dilated  or  contain  pus,  as  much  of 
the  tube  as  can  be  removed  should  be  removed.  It  should  be 
ligatured,  and  the  cut  end  exposed  beyond  the  ligature  should 
be  very  vigorously  scraped  with  a  Volkmann's  spoon  and  cauter- 
ised. It  may  be  necessary  to  examine  the  ureter  for  a  calculus, 
and  to  remove  such  calculus  if  foimd.  I  (F.  T.)  have  met  with 
no  instance  in  which  it  appeared  to  be  necessary  to  bring  out  the 
divided  end  of  the  ureter  through  an  incision  in  the  loin.  No 
circumstances  would  justify  the  bringing  of  the  divided  end  of 
the  ureter  out  at  the  anterior  abdominal  incision.  This  step 
leaves  a  band  which  may  lead  later  to  intestinal  obstruction. 

The  cavity  left  by  the  removal  of  the  kidney  is  well  cleaned 
out,  and  if  any  septic  matter  is  likely  to  have  found  its  way 
into  it,  the  whole  cavity  is  well  washed  out  with  a  weak  and 
warm  antiseptic  solution.  When  the  operator  has  convinced 
himself  that  all  oozing  has  ceased,  and  that  the  operation  area 
is  absolutely  clean,  the  wound  in  the  parietes  may  be  closed  in 
the  usual  way,  and  a  suitable  dressing  applied.  No  drainage  is 
required. 

If,  however,  any  septic  matter  has  escaped  into  the  cavity 

left  by  the  removal  of  the  kidney,  then  drainage  should  be 

employed.    The  drainage  tube  is  best  carried  through  the  loin 

at  a  convenient    spot  close    to    the  anterior  or  outer    edge  of 

the  quadratus  lumborum  muscle. 
2  I 
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There  is  no  need  to  close  by  sutures  the  rent  made 
in  the  peritoneum.  Before  closure  of  the  abdominal  wound 
a  peritoneal  toilet  is  carried  out  with  dry  sponges  on 
holders. 

Comment. — In  dealing  with  cysts  of  the  kidney,  with  cases 
of  pyonephrosis,  and  with  such  tumours  as  are  represented 
by  soft  sarcomata,  it  is  very  important  that  the  capsule  of  the 
gland  be  not  opened. 

In  a  case  operated  on  by  Czerny,  the  capsule  was  broken 
through,  and  the  soft  sarcoma  growing  within  was  laid  bare. 
A  profuse  haemorrhage  ensued,  which  could  only  be  arrested 
by  temporary  compression  of  the  aorta,  and  which  returned 
as  soon  as  this  was  taken  off.  The  aorta  was  finally  ligatured. 
The  bleeding  ceased,  and  the  patient  lived  ten  hours. 

In  this  operation,  when  on  the  right  side,  the  close  proximity 
of  the  vena  cava  must  be  borne  in  mind.  In  one  case  Mr. 
Thornton  accidentally  included  a  small  piece  of  the  vena  cava 
in  the  pressure  forceps,  which  had  been  applied  about  the  renal 
vessels.  When  the  vessels  were  divided,  a  small  V-shaped  piece 
was  cut  out  of  the  wall  of  the  vena  cava,  and  the  patient  bled 
to  death. 

Some  cases  of  wound  of  the  vena  cava  have,  however,  re- 
covered after  a  lateral  hgature  had  been  applied.  One  such 
case  occurred  to  me  (F.  T.),  and  no  trouble  followed  the  t5ring 
up  of  the  hole  as  one  would  tie  up  a  hole  in  a  bag.  Bleeding 
from  a  wound  in  the  vena  cava  is  very  gentle,  and  during  inspira- 
tion it  practically  ceases.  During  expiration  the  blood  weUs  up 
slowly.  In  one  instance  in  which  adhesions  about  the  pedicle 
were  very  troublesome,  I  had  to  cut  a  little  into  the  vena 
cava  ;  the  amount  of  the  great  vessel  taken  up  by  my  ligature 
caused  oedema  of  the  legs  for  nearly  six  months.  The  patient 
was  a  middle-aged  woman,  and  the  kidney  was  removed  for  old 
tuberculous  disease.  Beyond  the  cedema  of  the  legs,  no  in- 
convenience whatever  followed  upon  this  narrowing  of  the 
great  vein. 

On  account  of  the  nearness  of  the  vena  cava  and  the  over- 
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shadowing  of  the  liver,  removal  of  the  right  kidney  is  more 
difficult  than  removal  of  the  left. 

It  is  always  desirable  to  separate  the  kidney  before  the 
pedicle  is  dealt  with.  If  the  pedicle  is  torn  before  complete 
removal  of  the  kidney  and  the  bleeding  cannot  be  controlled 
and  threatens  to  prove  fatal,  a  sponge  should  be  thrust  firmly 
against  the  bleeding  part,  and  the  wound  enlarged  without  a 
moment's  hesitation  by  a  horizontal  cut  outwards  three  or 
four  inches  long  through  the  whole  abdominal  wall  at  once. 
It  is  surprising  with  what  increased  ease  the  pedicle  can  be 
exposed  and  controlled  through  such  an  opening.  Such  cuts 
heal  more  soundly  than  is  generally  believed.  I  (F.  T.)  have 
seen  life  saved  by  this  manoeuvre  carried  out  without  hesitation. 

The  rough  clamping  of  the  pedicle  and  the  inclusion  of 
it  in  one  heavy  ligature  is  to  be  condemned.  There  is 
no  difficulty  in  isolating  the  vessels  and  securing  them 
individually. 

The  diaphragm  has  been  torn  in  clearing  the  upper  end  of 
a  very  adherent  kidney. 

The  parietal  wound  should  be  free,  and  be  enlarged  as  re- 
quired. 

The  incision  in  the  meso-colon  should  be  made  at  least  one 
inch  from  the  bowel.  When  no  meso-colon  exists,  the  incision 
is  made  in  the  parietal  peritoneum  to  the  outer  side  of  the  colon. 
In  such  case  the  coffer  dam  is  not  easily  maintained,  as  the 
peritoneum  is  apt  to  be  too  scanty.  In  dealing  with  infected 
kidneys  it  is  safer  to  pack  off  the  wound  from  the  general  peri- 
toneal cavity  with  large  gauze-pads  or  flat  sponges  before  the 
establishment  of  the  coffer  dam. 

The  after-treatment  resembles  that  observed  after  other 
abdominal  operations.  The  old  fear  of  exhibiting  opium  after 
this  operation  has  now  been  proved  to  be  unfounded.  Experi- 
ence has  taught  this,  and  it  is  explained  by  the  fact  that  opium 
is  excreted  by  the  stomach  rather  than  the  kidney.  It  is  there- 
fore cruel  to  withhold  it,  and  the  pain  is  often  so  intense  after 
this  operation  as  to  demand  nothing  less. 
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C. — OTHER  METHODS 

(i)  The  Combined  Abdomino-lumbar  Method.— Mr.  Morris 
speaks  highly  of  this  method  for  dealing  with  large  tumours 
surrounded  by  adhesions.  The  kidney  is  exposed  by  the  lumbar 
route,  the  posterior  surface  cleared  from  its  bed,  and  the  diagnosis 
confirmed  or  completed.  The  woimd  is  then  plugged,  the  patient 
turned  over  on  to  his  back,  and  the  kidney  exposed  afresh  by 
the  abdominal  route.  The  anterior  surface  is  thus  laid  bare, 
the  pedicle  exposed,  the  kidney  reduced,  and  the  pedicle  tied 
and  cut  across.  By  this  means  the  one  great  difl&culty  of  the 
anterior  operation  is  evaded — namely,  the  clearing  of  the  posterior 
surface  of  an  adherent  kidney.  This  method  is  one  worth  remem- 
bering in  difficult  cases. 

(2)  By  Median  Incision. — The  abdomen  is  opened  in  the 
median  line,  the  intestines  are  pushed  well  over  to  the  opposite 
side  by  means  of  sponges,  and  the  kidney  is  exposed.  The 
colon  is  displaced  to  the  outer  side,  and  the  meso-colon  is  opened 
through  its  inner  layer.  The  rest  of  the  operation  does  not 
differ  materially  from  that  just  described. 

When  compared  with  the  lateral  operation,  that  procedure 
may  claim  the  following  advantages  over  the  method  of  the 
median  incision  : — 

In  the  lateral  operation  the  kidney  is  more  directly  exposed, 
and  the  pedicle  is  more  easily  reached  ;  the  peritoneal  cavity 
is  less  extensively  exposed  ;  the  kidney  is  reached  through  the 
outer  layer  of  the  meso-colon,  and  therefore  the  main  colic  vessels 
are  not  so  much  exposed  to  damage. 

The  median  operation  has  one  trifling  advantage — the  oppo* 
site  kidney  can  be  more  readily  examined. 

(3)  By  Lateral  Extraperitoneal  Incision. — A  vertical  in- 
cision is  made  from  the  anterior  superior  iUac  spine  up  to 
the  eighth  rib.  The  various  layers  of  the  parietes  are  cut 
through  until  the  peritoneum  is  reached.  This  membrane  is 
not  incised,  but  is  stripped  up  from  the  iliac  fossa^  and  from 
the  anterior  surface  of  the  kidney,  and  is  displaced  inwards. 
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The  kidney  is  thus  exposed,  and  the  pedicle  is  dealt  with 
in  the  usual  way. 

No  advantage  can  be  claimed  for  this  method.  The  wound 
is  deep,  and  the  risk  of  ventral  hernia  is  increased.  The  fact 
that  the  peritoneum  is  not  opened  is  the  only  point  that  can 
be  urged  in  support  of  the  procedure. 

Results  of  Nephrectomy. — In  general  terms,  the  mortality 
attending  nephrectomy  may  be  placed  at  about  15  to  20  per  cent. 

Death  has  been  due  to  shock,  to  haemorrhage,  to  uraemia 
and  anuria,  to  peritonitis,  and  to  the  results  of  septic  inflam- 
mation. 

PARTIAL  NEPHRECTOMY 

It  is  quite  feasible  to  excise  a  portion  of  the  kidney.  The 
bleeding  is  easily  controlled  and  the  wound  heals  readily.  Un- 
fortunately in  practice  it  is  seldom  that  an  opportunity  occurs 
of  carrying  out  this  procedure,  much  as  the  surgeon  may  desire 
to  sacrifice  the  part  rather  than  the  whole. 

The  following  are  the  conditions  in  which  it  may  be  indicated 
if  all  the  circumstances  seem  favourable : — 

(i)  Injuries  to  the  kidney. 

(2)  Cysts. 

(3)  Chronic  abscesses  near  the  surface  or  at  the  poles,  especi- 
ally those  caused  by  a  calculus. 

(4)  Small  neoplasms,  and  neoplasm  of  neighbouring  organs 
such  as  the  suprarenal. 

(5)  For  the  cure  of  fistulae. 

(6)  Localised  tuberculous  deposits  in  certain  carefully  selected 
cases. 

The  Operation. — ^The  kidney,  having  been  exposed,  is  drawn 
out  on  to  the  loin.  Careful  inspection  and  palpation  enable  the 
surgeon  to  decide  whether  a  partial  operation  is  indicated. 
His  proceedings  will  differ  according  to  whether  he  wishes  to 
excise  a  pole  or  a  portion  of  the  middle  of  the  kidney. 

Excision  of  the  Middle  Portion  of  the  Kidney.— The  bleed- 
ing is  controlled  by  digital  compression  of  the  renal  vessels. 
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A  wedge  which  contains  the  whole  of  the  diseased  portion  is 
cut,  its  base  being  formed  by  the  capsule  and  cortex,  its  apex 
lying  near  to  or,  if  necessary,  encroaching  upon  the  pelvis.  If 
the  cut  sturfaces  show  signs  of  disease,  fresh  slices  are  cut  off 
until  healthy  surfaces  are  seen.  These  are  brought  into  appo- 
sition, and  the  two  portions  of  kidney  are  then  united  by  means 
of  mattress  sutures  of  preferably  chromicised  catgut  run  boldly 
through  the  kidney  from  front  to  back  and  back  again.  The 
bight  should  be  about  an  inch,  and  if  the  knot  is  tied  firmly 
effectual  control  of  the  cut  blood-vessels  is  obtained  {see  page 
505).  Three  or  four  such  sutures  usually  suffice,  the  first  pass- 
ing near  the  pelvis,  the  last  near  the  kidney's  convex  border. 
There  is  no  need  to  stitch  the  fibrous  capsule.  Drainage  is  pro- 
vided and  the  wound  is  closed. 

Excision  of  One  op  Both  Poles.— When  dealing  with  tuber- 
culosis which  attacks  the  poles  of  the  organ  before  it  attacks  the 
intervening  portion  of  the  kidney,  it  may  be  thought  advisable 
to  remove  one  or  both  poles  rather  than  the  whole  kidney. 

The  bleeding  is  conveniently  controlled  by  means  of  Mr. 
Hurry  Fenwick's  kidney  compressor,  or,  failing  this,  by  digital 
compression  of  the  pedicle.  The  compressor  is  applied  beyond 
the  plane  of  section,  and  the  pole  sliced  away. 

Any  large  cut  vessels  can  be  seen,  picked  up,  and  tied  with 
catgut  Ugatiures.  The  clamp  is  removed,  and  if  the  bleeding 
is  still  profuse  it  can  readily  be  checked  by  the  passage  of  a 
series  of  catgut  mattress  sutures  passed  through  and  through 
the  kidney  about  a  third  of  an  inch  from  the  cut  surface.  These 
should  be  tied  just  sufficiently  tightly  to  stop  the  bleeding. 
There  is  seldom  any  need  in  these  circimistances  to  use  the 
cautery  or  to  pack  with  gauze  tampons. 

At  the  same  time  we  are  strongly  of  opinion  that  for  tuber- 
culosis of  the  kidney  partial  nephrectomy  is  very  rarely  ade- 
quate, the  disease  being  inevitably  progressive  unless  it  is  totally 
eradicated  at  the  operation.  If  the  surgeon  is  skilful  enough 
to  make  an  early  diagnosis  while  the  disease  is  still  confined  to 
one  kidney,  he  will  usually  prefer  to  remove  the  whole  organ 
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unopened,  leaving  an  uninfected  wound  which  will  heal  straight- 
away, and  to  cure  the  patient.  For  if  he  excises  one  or  both 
poles  which  show  gross  tuberculous  lesions,  he  can  never  feel 
sure  that  he  is  not  leaving  behind  patches  of  miliary  tubercle 
buried  deeply  in  the  cortex,  and  ready  to  continue  the  destruc- 
tion of  the  whole  organ,  and  spread  to  other  portions  of  the 
body. 

On  the  other  hand,  where  one  organ  has  already  been  re- 
moved, or  where  both  kidneys  are  affected,  if  the  surgeon  decides 
to  interfere  at  all,  his  interference  will  rather  take  the  line  of 
opening  abscesses  wherever  found,  scraping  out  the  pyogenic 
membrane,  flushing  out  the  cavities  to  remove  the  ddbris,  and 
then  closing  up  the  wound  without  drainage.  Nephrotomy 
with  drainage  for  tuberculosis  of  the  kidney,  with  its  almost 
inevitable  sequence  of  secondary  infection  and  persistent  sinus, 
should  become  as  much  a  thing  of  the  past  as  the  old  method 
of  leaving  a  tube  in  a  psoas  or  lumbar  tuberculous  abscess. 

5.   NEPHRORRAPHY.      NEPHROPEXY 

Preliminary  Considerations. — The  subject  of  nephroptosis  or 
movable  kidney  has  of  late  caused  much  discussion.  On  the 
one  side  are  those  who  say  that  the  condition  occurs  in  one 
woman  out  of  every  five,  that  it  rarely  causes  trouble,  and  is 
but  an  accident  in  a  general  disorder,  and  that  any  treatment 
if  required  should  consist  in  the  use  of  supporting  apparatus 
rather  than  an  operation ;  on  the  other  side  are  those  who 
affirm  that  floating  kidney  is  the  cause  of  considerable  trouble, 
both  local  and  general,  that  it  usually  requires  an  operation, 
which  operation  will  relieve  all  s3miptoms  in  three-fourths  of 
the  cases.  The  truth  must  lie  somewhere  between  these  two 
extremes. 

At  the  present  time  few  are  agreed,  first,  as  to  the  mechanism  by 
which  the  moving  kidney  is  supported  and  restrained  in  position  ; 
secondly,  why  it  becomes  unduly  movable.  Until  these  two  things 
are  determined  with  certainty,  there  can  be  no  true  principles  on 
which  to  base  an  operation. 
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The  question  can  only  be  solved  in  two  ways*: — 

(i)  By  means  of  observations  as  to  the  movement  of  the 
kidney ;  the  ligaments  which  restrain  these  movements ;  the 
forces  which  support  the  kidney  when  the  body  is  upright ;  the 
causes  of  gross  displacement  of  this  organ. 

(2)  By  means  of  unbiassed  observations  made  upon  the  sub- 
jects of  the  various  t5^es  of  operations,  after  a  sufi&cient  interval 
has  elapsed  since  the  operation,  compared  together,  and  com- 
pared at  the  same  time  with  the  results  of  paUiative  treatment 
used  alone  in  another  series  of  cases.  In  this  way  a  cure  might 
be  found  for  the  condition  without  all  the  causes  being  necessarily 
known. 
The  following  statements  appear  to  us  to  hold  good,  and  form 
principles  on  which  to  design  operative  treatment : — 

The  weight  of  the  kidney  in  healthy  individuals  is  sustained  by 
the  intra-abdominal  pressure. 

The  movements  of  the  kidney  are  produced  by  the  opposing 
actions  of  the  diaphragm  and  the  muscles  of  the  belly  wall  transmitted 
through  the  hver  and  intestines. 

The  movements  are  merely  restrained  and  kept  within  due  limits 
by  the  perinephric  fascia  and  the  peritoneum. 

The  perinephric  fat  serves  to  adapt  the  kidney  to  the  space  in 
which  it  moves,  reduce  friction,  prevent  jarring,  and  transmit  the 
intra-abdominal  pressure. 

The  pedicle  carries  the  blood-vessels  to  the  organ,  and  in  health 
never  supports  the  weight  of  the  kidney. 

The  condition  of  nephroptosis  is  far  more  common  in  women 
than  in  men,  and  on  the  right  than  on  the  left  side.  Any  explanation 
of  the  condition  must  therefore  be  capable  of  explaining  these  two 
facts. 

In  healthy  individuals  standing  in  the  upright  position  the  intra- 
abdominal pressure  is  positive.  This  pressure  is  maintained  by  the 
tone  of  the  diaphragm  and  the  muscles  of  the  abdominal  wall,  especially 
the  transversalis  and  obhque  muscles,  contracting  on  the  viscera, 
which  are  contained  in  a  closed  cavity  lined  by  muscles.  In 
cases  of  splanchnoptosis  this  pressure  falls  and  may  even  become 
negative. 

The  forces  which  support  the  weight  of  the  kidney  in  health  and 
cause  it  to  move  down  and  up  are  as  follows : — 
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(i)  The  downward  force,  a  (Fig.  140),  of  the  diaphragm 
acting  through  the  Uver. 

(3)  The  force,  b,  produced  by  the  sloping  and  unyielding 
surface  of  the  back  wall  of  the  renal  fossa. 

(3)  The  force,  c,  of  the  contracting  transversahs  and  oblique 
muscles  acting  through   the  intestines,  which  muscles   undergo 
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a  gradual  relaxation  of  tone  during  inspiration,  and  an  active 
increase  of  tone  during  expiration. 

(4)  The  force,  d,  acting  from  the  front  through  the  intestines, 

the  result  of  the  tonic  action  of  the  rectus  muscles  of  the  belly 

wall  above  the  umbilicus. 

The  perinephric  fascia  is  firmly  fixed  above  and  on  the  inner  side 

of  the  kidney.     It  does  not  move  at  all  during  respiration,  as  may 

be  seen  at  operations.      If  it  did  indeed  suspend  the  weight  of  the 
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kidney,  it  would  have  to  move  down  during  inspiration  and  up  during 
expiration,  pulling  the  kidney  with  it.  It  is  therefore  misleading  to 
call  its  superior  attachment  the  "  suspensory  ligament  of  the 
kidney,"  a  term  which  should  be  given  up. 

The  kidney,  on  the  other  hand,  is  never  firmly  fixed,  nor  is  it 
possible  to  fix  it  immovably  into  proper  position  so  long  as  diaphrag- 
matic breathing  is  practised.  Its  movement,  in  common  with  that 
of  the  other  supra-umbiUcal  viscera,*  is  brought  about  by  the  opposing 
actions  of  the  diaphragm  and  the  muscles  of  the  belly  wall,  acting  on 
elastic  bodies  within  a  closed  space.  During  inspiration  the  diaphragm 
pushes  these  viscera  downwards  and  forwards,  a  force  which  is  opposed 
by  the  tonic  action  and  elasticity  of  the  abdominal  muscles,  chiefly 
the  obhque  and  transversahs  muscles.  During  expiration  the  diaphragm 
relaxes,  and  with  the  viscera  is  pushed  upwards  and  backwards  by  the 
active  contraction  of  the  muscles  of  the  belly  wall. 

In  healthy  breathers  the  transversalis  muscle  is  seen  to  form 
a  groove  across  the  belly  at  the  level  of  the  umbilicus,  always  present, 
but  best  marked  during  expiration.  This  marks  a  hne  of  stress  serving 
to  keep  the  supra-umbilical  viscera  piled  above  the  infra-umbilical, 
and  preventing  incidentally  the  tendency  of  the  kidney  to  sUp  down- 
wards and  forwards. 

The  kidney  can  therefore  only  become  displaced  in  three  ways  : — 
(i)  The  support  of  the  abdominal  muscle  may  fail.    The 
nephroptosis  is  then  part  of  a  general  splanchnoptosis. 

(2)  The  closed  supra-umbiUcal  intramuscular  space  may  be- 
come too  small  to  hold  the  contained  viscera,  in  the  absence  of 
any  loss  of  tone  in  the  belly  wall,  and  of  prolapse  of  the  diaphragm. 
This  may  arise  from  increase  in  size  of  any  of  these  viscera  or 
from  compression  of  the  space  from  outside.  This  fact  explains  how 
the  condition  may  be  found  in  subjects  with  good  belly  walls,  and 
without  general  splanchnoptosis,  the  right  kidney  being  the  first 
organ  to  jdeld  to  the  stress  and  be  forced  down  out  of  this  space. 

(3)  The  condition  may  be  congenital. 

As  Keith  has  shown,  the  ligaments  which  hmit  the  kidney  move- 
ments are  capable  of  being  stretched  some  two  to  four  inches  during 
health ;  they  therefore  oppose  very  little  permanent  resistance  to  dis- 
placement when  once  an  adequate  cause  of  displacement  arises,  and 

*  Arthur  Keith,  *' The   Nature  and   Aoatomy  of  Gl^nard's  Disease,"    Lancet, 
1903,  i.,  631.  635,  700. 
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soon  become  considerably  lengthened.  This  statement  does  not 
suggest  that  the  ligaments  are  incapable  of  supporting  the  weight  of 
the  kidney ;  in  health  they  do  not  do  so.  If  the  support  of  the  ab- 
dominal muscles  be  removed,  the  kidney  drops  nearly  two  inches 
with  the  body  in  the  upright  position,  and  is  now  largely  held  up 
by  the  ligaments.  But  these  ligaments  are  stretched,  and  in  time 
become  permanently  lengthened,  and  are  in  a  state  of  stress,  a  condition 
opposed  to  comfort  and  health,  as  the  function  of  the  blood-vessels  is 
interfered  with  and  the  nerves  are  painfully  stimulated.  The  pedicle 
opposes  a  stronger  resistance  and  causes  the  kidney  as  it  sinks  down- 
wards to  rotate  inwards  and  forwards,  but  in  time  the  pedicle  also 
becomes  greatly  lengthened  and  stretched.  It  is  therefore  important 
to  recognise  two  distinct  classes  of  case  : — 

(i)  True  splanchnoptosis,  in  which  the  nephroptosis  is  but  a 

part  of  the  disease,  due  to  relaxation  of  the  belly  wall  and  sinking 

of  the  diaphragm. 

(2)  False  or  partial  splanchnoptosis,  in  which  the  right  kidney 

may  be  the  first  and  only  organ  to  suffer. 
Causes  of  the  first  group  are  those  which  lead  to  loss  of  tone  in  the 
belly  wall,  or  loss  of  substance  in  the  supra-umbilical  space.  These  are 
the  natural  tendency  to  splanchnoptosis  caused  by  the  assumption 
of  the  upright  position  in  man  and  by  the  growth  of  the  skeleton, 
and  amongst  women  by  lack  of  exercise,  pregnancy,  neurasthenia,  and 
other  diseases  of  nutrition,  which  are  accompanied  by  loss  of  muscle 
tone,  loss  of  subperitoneal  fat,  and  contracted  empty  intestines. 
The  causes  of  the  second  group  are — 

(a)  Great  enlargement  of  one  or  more  of  the  supra-umbilical 
viscera,  including  the  heart  and  limgs ; 

(b)  Compression  of  the  hypochondriac  spaces  :  the  commonest 
causes  being  tight,  ill-fitting  corsets,  and  prolonged  dyspnoea  or 
cough.  This  accounts  for  the  large  number  of  cases  found 
amongst  patients  suffering  from  morbus  cordis  (24*6  per  cent.), 
and  pulmonary  tuberculosis  (21*8  per  cent..  Hector  Mackenzie), 
and  amongst  women. 

The  long,  flat,  phthinoid  chest  and,  in  women,  the  broad  renal  fossa 
with  wide  lower  end  are  predisposing  causes.  Injury  in  a  few  cases 
may  be  a  directly  exciting  cause,  and  probably  acts  by  teauing  the 
Ugaments  which  Umit  excessive  movement  in  those  already  predis- 
posed to  the  condition. 
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Congenital  cases  occur,  especially  in  men.  Their  origin  is  revealed 
by  other  concomitant  congenital  defects,  such  as  abnormal  origins  of 
vessels,  or  strictures  and  kinks  of  the  ureter. 

True  floating  kidney  is  occasionally  met  with  on  the  left 
side,  but  its  comparative  rarity  has  caused  much  speculation. 
Probably  the  different  relation  of  the  splenic  flexure,  which 
from  an  early  period  becomes  firmly  fixed  to  the  parietes  above 
the  left  kidney,  from  that  of  the  hepatic  flexure,  which  lies  in  front 
of  the  right  kidney,  and  does  not  anchor  at  all,  is  the  most  import- 
ant factor.  Keith*  has  also  pointed  out  that  when  a  viscus  has 
to  give  way  on  the  left  side,  the  stomach  and  transverse  colon 
are  the  first  to  prolapse,  and  so  prevent  the  stress  from  falling 
on  the  spleen,  splenic  flexure,  and  left  kidney. 

Still,  it  happens  sometimes  that,  without  any  evidence  of 
a  general  tendency  to  visceral  prolapse,  both  kidneys  may  be 
freely  floating,  and  in  such  cases  the  S5miptoms  will  not  be  re- 
lieved unless  both  are  fixed. 

A  most  instructive  case  was  that  of  a  woman  with  a  horseshoe 
kidney  which  was  floating  and  causing  much  gastric  and  nervous 
disturbance.  The  right  half  of  the  common  kidney  was  fixed  from 
behind  with  a  series  of  kangaroo-tendon  sutures,  and  as  the  two  kidneys 
were  fused  together  at  their  lower  end  it  was  thought  that  this  fixation 
would  prove  enough.  Although  much  relief  followed,  the  left  half 
of  the  organ  continued  to  cause  pain  by  coming  forwards,  and  a  second 
operation  on  this  side  led  to  a  complete  cure  (J.  H.). 

The  exact  level  at  which  the  floating  kidney  should  be  secured 
to  the  posterior  abdominal  wall  is  probably  not  a  matter  of 
importance.  It  cannot  be  iu*ged  too  strongly  that  the  normal 
kidney  has  a  certain  amount  of  vertical  mobihty,  and  that  its 
position  with  regard  to  the  lower  ribs  varies  in  different  in- 
dividuals.  The  operator  aims  at  preventing  the  kidney  from 
tilting  or  floating  forwards  in  the  future  rather  than  at  restoring 
it  to  its  exact  original  level. 

*  Clifford  AUbutt,  ''System  of  Medicine,"  vol.  iii.,  1907.     **  Splanchnoptosis.** 
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It  is  unwise  to  attempt  to  fix  the  kidney  to  the  twelfth  rib, 
whose  movement  is  opposed  to  the  natural  movement  of  the 
kidney.  During  the  strain  of  coughing  or  vomiting  a  kidney 
so  fixed  might  be  torn  from  its  moorings.  Further,  in  the  passage 
of  the  sutures  there  is  some  risk  involved  to  the  pleura.  An 
operation  for  floating  kidney  to  be  effective  should  form  part 
of  a  course  of  treatment  which  aims  at  attacking  the  causes  ; 
it  must  be  designed  to  remove  the  lax  perinephric  tissue  and 
replace  it  by  firm  yet  elastic  adhesions  running  from  the  sur- 
face of  the  kidney  to  the  back  wall  of  the  belly.  Such  adhesions 
will  allow  of  respiratory  excursions,  yet  will  tend  for  a  time  at 
least  to  limit  this  excursion  within  safe  bounds,  giving  time  for 
the  rest  of  the  treatment  to  bring  into  play  the  natural  supports 
of  the  kidney.  Such  pathological  adhesions,  being  far  stronger 
and  less  extensible  than  the  areolar  tissue  of  the  fatty  capsule, 
may  be  able  to  take  a  larger  share  in  resisting  the  forces  which 
may  tend  to  displace  the  kidney. 

The  object  of  the  operation,  then,  is  not  to  form  fixcjd  sup- 
ports for  the  kidney,  but  to  form  bands  which  shall  limit 
excessive  movements.  The  kidney  should  be  anchorc^d  ratlujr 
than  fixed. 

Cases  in  which  the  normal  mobility  of  tin;  kidrwjy  in  llic 
vertical  plane  is  increased  arc  not  suitable  for  ojMjration.  A 
floating  kidney  is  one  which  is  liable  to  come  forwardn  in  lliu 
abdomen,  the  lower  end  of  the  organ  t><:ing  felt  \u*mt  the  anf<*iior 
wall  of  the  latter.  It  is  only  the  true  flf/atittfi  condition  which 
causes  symptoms,  and  it  is  only  such  cascH  that  hhould  ha  huh 
jected  to  operation. 

The  various  methods  that  liave  lx:/rn  ih;viv./l  ;irid  n.roin- 
mended  may  be  grouped  in  three  tL-jsmh  : 

(i)  Through  a  lumbar  innsion  the  W\(\tMy  in  inu\\iU'.\i\y/ 
exposed  and  cleared  of  fat.  It  is  (h^ri  hx<'d  to  Ww.  iHn^inttii 
muscles  by  a  series  of  k;ingaroo-teiido;j  hiifiiH-^,  wh// h  t^k^i  a 
firm  hold  of  the  undivided  capsule  and  djp  h)///hfly  itiin  th<^ 
cortex.  This  meth^nl  lias  given  ex^tlh-nt  MMilis  iii  a  Inii^^  J>«'n<t» 
of  cases  operated  on  by  one  of  us  (J,  H.;, 
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(2)  Through  a  similar  incision  the  capsule  of  the  kidney  is 
divided  and  reflected,  either  as  one  or  two  flaps  or  in  bands. 
The  reflected  capsule  is  fixed  with  sutures  to  the  muscles  of 
the  posterior  abdominal  wall. 

(3)  Stanmore  Bishop,  Harris  of  Chicago,  Alexis  Thomson, 
and  others  advocate  exposure  of  the  kidney  from  in  front  through 
the  linea  semilimaris  or  thereabouts.  A  flap  of  renal  capsule 
from  the  front  is  tirnied  down  and  sutured  to  the  front  of  the 
quadratus  lumborum,  and  over  the  lower  end  of  the  kidney 
the  peritoneum  is  tightened  up  by  deep  sutures.  Mr.  Stan- 
more  Bishop,  in  an  excellent  monograph,  has  given  a  full  descrip- 
tion of  the  method,  but  we  do  not  think  it  will  come  into  extended 
use.  Apart  from  the  fact  that  the  ascending  colon  and  its 
vessels  are  much  in  the  way  during  the  operation,  the  method 
only  fixes  the  lower  pole  of  the  kidney,  and  it  appears  to  us  to 
have  less  to  recommend  it  than  the  operations  from  behind. 

These  three  methods  will  now  be  described.  No  special 
instruments  except  large  retractors  are  required  for  either 
operation. 

(l)  POSTERIOR  NEPHRORRAPHY  WITHOUT  REFLEXION 

OF  CAPSULE 

The  patient  is  anaesthetised  in  the  ordinary  position,  and 
is  then  turned  well  over  on  to  her  left  side,  a  large  sand-bag 
or  firm  pillow  being  placed  beneath  the  loin  so  as  to  render 
the  right  renal  region  convex.  Both  the  patient's  lower  limbs 
and  trunk  are  flexed  ;  the  right  arm  is  prevented  from  pressing 
on  the  chest  by  being  supported  on  a  metal  rest  attached  to 
the  operating  table,  or  it  may  be  held  by  an  assistant. 

It  is  important  to  render  the  operation  region  as  accessible 
as  possible  by  the  means  described  before  starting  the  operation. 
The  surgeon  feels  for  the  outer  border  of  the  erector  spina 
muscle  (about  three  inches  from  the  line  of  spinous  processes, 
and  marked  by  a  slight  vertical  depression),  and  also  for  the 
last  rib.  From  the  angle  between  these  two  lines  he  makes 
an  incision  downwards  and  slightly  forwards  towards  the  crest 
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of  the  ilium.  This  incision  is  carried  boldly  through  the  external 
and  internal  oblique  muscles  to  the  aponeurosis  of  the  trans- 
versalis  muscle,  which  is  recognised  by  its  firm  white  appear- 
ance and  the  transverse  direction  of  its  fibres.  This  aponeurosis 
is  cut  through,  and  the  special  layer  of  transversalis  fascia,  which 
does  not  adhere  at  all  closely  to  the  muscle,  is  then  also  divided. 
Care  should  be  taken  not  to  open  the  peritoneum,  as  the  in- 
testine is  sure  to  get  in  the  way ;  still  more  important  is  it  not 
to  touch  the  colon,  which  is  empty  and  possibly  distended  with 
gas.  The  transversalis  fascia  should  be  incised  towards  the 
inner  side  of  the  wound — i.e.  over  the  kidney  rather  than  over 
the  colon  ;  and  the  aperture,  if  required,  can  easily  be  enlarged 
with  the  fingers.  Large  curved  retractors  being  in  place,  the 
kidney  is  sought  for  and,  if  necessary,  gently  pushed  up  to- 
wards the  wound  by  an  assistant  pressing  with  his  hand  against 
the  anterior  abdominal  wall.  This  procedure  is,  however, 
rarely  required.  The  whole  of  the  posterior  surface  of  the 
kidney  must  be  cleared,  so  that  it  is  completely  exposed  in  its 
true  capsule.  Any  redundant  fat  is  cut  away  with  scissors. 
The  condition  of  the  upper  end  of  the  ureter  and  the  kidney 
itself  is  examined  by  palpation.  Four  large  fully  curved  needles, 
threaded  with  kangaroo  tendon,  are  then  used  to  fix  the  kidney 
in  place.  Each  needle,  held  in  an  ordinary  holder,  is  passed 
through  the  deep  muscle  edge  (chiefly  quadratus  lumbormn  with 
transversalis  and  internal  oblique),  beginning  at  the  upper 
end  of  the  wound  near  the  last  rib.  It  is  then  made  to  traverse 
the  capsule  of  the  kidney,  dipping  a  few  millimetres  into  the 
cortex,  and  takes  a  broad  hold  of  the  kidney,  emerging  one 
to  two  inches  from  the  point  of  entrance,  then  again  through 
the  muscle  edge  on  the  inner  side  of  the  wound. 

All  the  four  sutures  are  passed  in  the  same  way,  each  lying 
transversely  to  the  vertical  axis  of  the  kidney,  and  each  dipping 
slightly  into  the  cortex.  The  upper  one  will,  of  course,  be  near 
the  top  of  the  organ.  The  ends  of  the  sutures  are  held  separately 
in  forceps  until  all  have  been  introduced  ;  care  is  taken  to  avoid 
the  last  dorsal  or  other  nerves  before  tightening  them  up. 
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Gentle  traction  being  made  on  all  the  sutures,  it  will  be 
seen  that  the  kidney  is  perfectly  and  firmly  secured  against 
the  posterior  abdominal  wall.  The  sutures  are  now  tied  moder- 
ately tight,  and  a  few  additional  tendon  stitches  introduced, 
if  necessary,  to  close  the  muscular  wound  completely.  The 
skin  is  sutured  with  silkworm  gut ;  a  small  drainage  tube  (left 
in  for  forty-eight  hours)  is  advisable. 

After-treatment,  and  Notes  on  the  Operation. — ^The  after- 
treatment  is  of  the  simplest.  The  rigid  enforcement  of  the 
supine  position  for  three  weeks,  which  used  to  be  and  is  still  by 
some  insisted  on,  is  not  at  all  necessary.  But  the  operator  should 
expect  there  will  be  a  certain  amount  of  pain  following  the  opera- 
tion for  a  day  or  two.  By  whatever  method  nephrorraphy  is 
done,  this  pain  is  usually  met  with  ;  it  is  certainly  not  due  to 
nipping  of  sensory  nerves,  and  it  is  of  the  kind  which  might 
well  be  attributed  to  altering  the  tension  or  position  of  the 
renal  sympathetic  plexus.  Hence  a  hjq)odermic  of  morphia  or 
a  similar  sedative  by  the  mouth  will  be  useful  the  first  evening 
after  the  operation. 

The  wound  heals  almost  invariably  quickly  and  well,  and 
the  urine,  though  it  may  contain  a  drop  or  two  of  blood  the 
first  day,  is  normal  after  that.  A  fortnight  in  bed,  during  which 
constipation  is  of  course  guarded  against,  will  suffice,  and  after- 
wards the  patient  should  be  encouraged  to  take  all  reasonable 
exercise.  If  of  very  spare  frame,  she  should  be  given  fattening 
food,  though  not  with  any  special  idea  of  promoting  the  fixation 
of  the  kidney  thereby. 

The  tendon  sutures  will  remain  for  years,  and  may  be  trusted 
to  keep  the  kidney  in  place,  short  of  some  fall  or  very  violent 
exertion. 

Many  operators  employ  silk  instead  of  kangaroo  tendon, 
but  in  our  opinion  the  latter  is  far  superior  to  silk,  which  is 
prone  to  set  up  sinuses,  or  even,  in  some  cases,  a  urinary  fistula. 

The  tendon,  before  being  used,  should  have  been  immersed 
for  some  minutes  in  cold  sterile  water,  to  remove  all  trace  of 
antiseptic  which  might  irritate. 
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It  has  been  urged  against  this  method  of  nephrorraphy  that 
the  renal  cortex,  and  possibly  the  pelvis  or  one  of  the  calyces, 
are  damaged.  It  may  again  be  insisted  upon  that  the  whole 
posterior  surface  of  the  kidney  must  be  well  cleared  and  exposed 
before  any  of  the  sutures  are  introduced.  To  pass  them  so  deeply 
into  the  kidney  or  so  far  to  its  inner  side  as  to  traverse  the  renal 
pelvis  or  one  of  the  calyces  would  imply  great  carelessness  or 
clumsiness  on  the  operator's  part. 

Several  other  methods  of  fixing  the  kidney  by  sutures  with- 
out reflecting  its  capsule  have  been  described.  M.  VuUiet 
devised  the  ingenious  plan  of  using  a  strip  of  the  erector  spinse 
muscle  of  the  patient,  which  he  detached  at  one  end  only,  and 
threaded  on  a  large  needle,  and  then  passed  it  beneath  the  cap- 
sule in  a  vertical  direction.  The  other  end  of  this  tendon-sUng 
was  fixed  to  the  posterior  abdominal  wall  in  the  best  way  that 
could  be  managed.  The  method  is  awkward  to  carry  out,  and 
is  much  inferior  to  using  four  separate  tendon  bands,  which 
are  quite  as  permanent  as  the  human  one. 

(2)    POSTERIOR    NEPHRORRAPHY   BY  MEANS    OF    SUTURING 

THE   REFLECTED  CAPSULE 

The  kidney  having  been  exposed  from  behind,  as  already 
described  (page  489),  the  perirenal  fat  is  torn  away  with  sponge- 
holding  forceps,  and  the  kidney  and  upper  portion  of  the  ureter 
stripped  cleanly  and  completely  from  their  bed.  A  thorough 
examination  must  now  be  made  of  the  ureter,  pelvis,  and  kidney, 
to  exclude  kinks  or  strictures  of  the  ureter,  aberrant  vessels, 
dilated  pelvis,  stone,  tuberculosis,  and  other  diseases  of  the 
kidney,  which  may  require  further  operative  procedures.  The 
kidney  is  reduced  on  to  the  surface  for  decapsulation.  An 
I-shaped  incision  is  made  with  a  sharp  knife  through  the  true 
fibrous  capsule,  care  being  taken  to  spare  the  underlying  cortex. 
The  vertical  limb  of  the  incision  runs  along  the  convex  border 
of  the  kidney  from  one  end  to  the  other.  The  capsule  is  stripped 
off  the  cortex  so  as  to  lay  bare  at  least  half  of  the  anterior  and 
the  whole  of  the  posterior  surface  of  the  kidney.  It  can  usually 
2J 
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be  peeled  off  quite  readily  with  the  aid  here  and  there  of  a  blunt 
dissector  or  the  point  of  the  knife,  except  when  there  has  been 
long-standing  inflammation.  Gentle  pressure  with  a  hot  sponge 
will  quickly  put  a  stop  to  any  excessive  oozing  from  the  cortex. 
The  capsule  is  rolled  back  on  each  side,  and  four  silk  or  kangaroo- 
tendon  stitches  are  applied  to  it  on  curved  needles  in  the  follow- 
ing manner,  two  in  front  and  two  behind.  The  upper  posterior 
stitch  is  made  to  penetrate  the  rolled  capsule  from  without 
inwards  at  the  level  of  the  middle  of  the  kidney.  It  is  then 
passed  vertically  upwards  for  about  an  inch,  and  is  brought 
out  again  from  within  outwards.  The  two  free  ends  of  the 
stitch  are  left  hanging  from  the  wound  and  clipped  with  pressure 
forceps.  The  lower  posterior  stitch  is  next  applied  in  similar 
fashion  through  the  capsule  near  the  lower  end  of  the  kidney. 
The  two  anterior  stitches  are  applied  at  the  same  levels  and  in 
the  same  way. 

It  is  better  not  to  apply  stitches  at  higher  levels  than  these, 
as  the  upper  end  of  the  kidney  should  usually  overlap  the  twelfth 
rib  when  replaced  in  the  wound,  whereas  the  stitches  are  to  be 
placed  below  that  level.  (Frederick  Eve,  Brit.  Med.  fourn., 
Jan.   4th,    1908.) 

The  kidney  is  replaced  in  its  bed,  which  has  been  entirely 
stripped  of  fat,  and  pushed  upwards  until  the  vessels  appear 
to  lie  transversely.  In  this  way  an  idea  is  obtained  of  the 
natural  level  of  the  organ. 

At  the  appropriate  level  thus  determined,  the  ends  of  the 
posterior  sutures  are  passed  through  the  quadratus  lumborum 
and  tied  firmly,  but  not  too  tightly,  so  as  to  allow  a  little  play. 
They  should  restrain  rather  than  fix  the  kidney.  The  two 
anterior  sutures  are  passed  through  the  muscles  of  the  outer 
edge  of  the  incision  at  suitable  levels  and  tied  in  similar  fashion. 
The  anterior  sutures  are  not  essential,  and  can  be  omitted, 
in  which  case  the  anterior  portion  of  the  stripped  capsule  should 
be  cut  away  altogether. 

All  bleeding  is  arrested  and  the  wound  in  the  parietes  closed 
with  drainage. 
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The  wound  is  dressed,  pads  of  wool  are  placed  over  the  front 
of  the  loin,  and  a  firm  broad  flannel  bandage  applied  to  the 
abdomen  from  below  upwards,  one  or  more  turns  being  taken 
round  the  thigh.  The  patient  is  placed  in  bed  flat  on  her  back, 
with  the  foot  of  the  bed  raised  on  six-inch  blocks.  This  position 
is  maintained  for  fourteen  days.  The  bed  is  then  lowered,  and 
the  patient  lies  recumbent  for  at  least  another  week.  Care 
should  be  taken  to  prevent  or  diminish  movements  of  coughing 
and  vomiting,  and  the  bandages  must  be  kept  firmly  applied. 
A  belt  is  fitted  during  this  period,  without  which  the  patient 
should  on  no  account  be  allowed  out  of  bed. 

The  after-treatment  must  be  carried  out  for  many  months 
if  the  operation  is  to  be  a  complete  success.  This  consists  in 
graduated  exercises  to  strengthen  the  abdominal  muscles  and 
diaphragm,  an  efficient  support  being  worn  in  the  meantime, 
and  treatment  aimed  at  removing  removable  causes,  whether 
these  be  deficient  nutrition,  undue  compression,  or  increase 
in  size  of  the  viscera  themselves. 

Note, — In  cases  treated  by  the  first  method  (kangaroo-tendon 
suture  through  undivided  capsule)  we  have  not  found  the  elabor- 
ate and  lengthy  after-treatment  just  advised  to  be  ever  called 
for.  As  soon  as  the  wound  is  soundly  healed  the  patient  is 
allowed  up  and  encotu-aged  to  take  moderate  exercise,  wearing 
a  light  corset  or  belt. 

(3)   NEPHRORRAPHY    FROM    IN    FRONT 

This  differs  from  the  previous  methods  chiefly  in  that  the 
peritoneal  cavity  is  opened  in  order  to  approach  the  kidney. 
The  following  account  is  abbreviated  from  Stanmore  Bishop's 
paper,  to  which  very  full  account  the  reader  may  be  referred 
for  further  particulars  ("  On  Mobile  Kidney,"  reprinted  from 
the  British  Gynecological  Journal,  1907) : — 

"The  patient  lies  on  her  back.  An  oblique  incision  is  made 
from  the  tip  of  the  tenth  rib — i.e,  outer  edge  of  rectus  muscle — 
to  a  point  midway  between  sternum  and  spine  on  a  level  one 
inch  below  the  border  of  the  ribs.     This  incision  is  therefore 
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much  more  transverse  than  vertical,  being  the  same  as  that 
often  used  for  cholecystotomy.  The  liver  is  drawn  upwards, 
the  hepatic  flexure  of  colon  downwards,  the  kidney  and  renal 
veins  then  come  into  view.  A  transverse  incision  is  made  through 
the  peritoneum  across  the  lower  fourth  of  the  kidney  and  the 
peritoneal  edges  held  aside,  so  that  a  flap  of  renal  capsule  can 
be  tmned  downwards  and  sutured  by  two  or  three  stitches 
to  the  fascia  beneath.  The  woimd  already  made  in  the  peri- 
toneum is  sewn  up  with  catgut.  A  series  of  catgut  sutures  are 
now  made  to  skirt  the  lower  border  of  the  kidney,  each  long 
thread  is  on  two  needles,  which  are  passed  right  through  the 
abdominal  wall,  and  buried  after  incising  the  skin  in  a  semilunar 
line."  Great  care  must  be  taken  not  to  injiu"e  the  ureter  in 
passing  the  first  suture,  which  Bishop  directs  should  be  intro- 
duced "immediately  below  the  ureteric  insertion." 

It  will  be  understood  that  the  main  idea  of  the  operation 
is  to  support  the  lower  end  of  the  kidney  by  pinning  back  the 
peritoneum  round  it.  The  method  seems  to  us  to  involve  need- 
less risk,  and  to  offer  little  prospect  of  secure  fixation. 

6.  Uretero-lithotomy 

A  calculus  may  be  impacted  at  the  junction  of  the  renal 
pelvis  with  its  ureter,  at  the  vesical  orifice,  or  at  any  point 
between  these  two.  Hence  no  fixed  rules  can  be  laid  down 
for  its  extraction.  In  the  majority  of  cases  the  stone  should 
be  cut  down  upon  in  the  lumbar  region  through  an  incision 
made  as  for  nephrotomy  {see  page  489).  The  Rontgen  rays 
should  always  have  been  used  beforehand,  and  the  position 
of  the  calculus  ascertained  as  far  as  possible.  The  lower  end  of 
the  kidney  and  the  pelvis  having  been  identified,  the  calculus 
is  sought  by  palpation.  If  it  can  be  detected  in  or  near  the 
renal  pelvis,  the  latter  is  incised,  care  being  taken  to  avoid 
any  aberrant  renal  vessels  (it  is  quite  common  to  find  one  or 
more  branches  of  the  renal  vessels  passing  behind  the  upper 
end  of  the  ureter).  A  gush  of  urine  ensues,  and  the  finger, 
being  introduced,  will  perhaps  succeed  in  extracting  the  stone 
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aided  by  pressure  from  below  with  the  left  hand.  A  small 
lithotomy  scoop  or  forceps  such  as  are  used  in  cholecystotomy 
may  be  required,  and  the  forceps  should  have  a  secure  grip  to 
prevent  the  stone  from  slipping  out  of  their  grasp. 

If  the  calculus  be  fixed  in  the  ureter  too  low  down  to  allow 
of  its  being  pushed  upwards  into  the  pelvis,  the  ureter  itself 
must  be  incised.     Before  doing  this  it  is  always  well,  if  possible, 
to  push  up  the  stone  some  little  way,  as  the  ureter  in  the  imme- 
diate neighbourhood  of  the  stone  is  inflamed,  and  in  a  poor 
condition  to  take  sutures,  to  withstand  traumatism,  and  to  heal 
soundly,  and  also  the  tube  above  the  stone  is  dilated,  and  there- 
fore easier  to  deal  with.     The  stitches  should  be 
placed    in    position    ready    for    tying    before    the 
incision  is  made,  the  stone  being  thus  used  as  a 
support  to  the  walls  of  the  duct  and  rendering 
the  apphcation  of  the  sutures  easier.     A  strip  of 
gauze    or    a   small  sponge   is  first  of  all  placed 
beneath  the  ureter  to  catch  any  urine  that  may 
escape.     The  sutures  are  applied  with  fine  reversed 
Hagedom  needles  held  in  Halsted's  needle-holder 
in    the  following    manner : — The   first   is  applied 
on  one  side  of    and  parallel  to  the  line  of  the        mattress 
intended    incision,    taking    up    the    external    and 
muscular  coals  only.    The  ends  are  left  hanging  loose  and  are 
clipped  together  by  pressure  forceps.     The  second  is  applied 
on  the  opposite  side  of  the  intended  incision  in  similar  fashion. 
Another  pair  of  stitches  is  inserted  in  the  same  way  just  above. 
An   assistant   employs  gentle   traction   on   these  stitches  while 
the  surgeon  makes  a  longitudinal  incision  rather  less  than  half 
an  inch  long  directly  on  to  the  stone,  which  is  removed  with 
the  aid  of  a  scoop. 

After  a  bougie  has  been  passed  up  to  the  pelvis  of  the  kidney 
and  down  into  the  bladder  to  prove  that  the  ureter  is  free,  the 
wound  in  the  ureter  is  drawn  together  by  tying  the  corresponding 
ends  of  the  stitches  to  each  other  across  the  wound.  If  there 
is  any  leakage  of  urine  one  or  two  extra  stitches  may  be  required. 
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If  the  stitches  be  applied  in  this  manner  without  en- 
croaching upon  the  mucous  membrane,  there  can  be  no  harm 
in  using  fine  silk.  If  this  care  is  not  taken  catgut  must  be 
used. 

Mr.  Morris  writes  :  "  The  dread  of  these  (silk  sutures)  be- 
coming the  nuclei  of  calculi  has  been  often  expressed  ;  but  so 
far  as  I  have  found  at  present  it  has  no  more  foundation  in  fact 
than  the  former  similar  scare  about  sutures  passed  into  the 
renal  parenchyma.  .  .  Does  calculus  form  on  these  sutures  ? 
We  have  no  proof  at  present  that  it  does." 

The  proof  can  be  found  in  a  case  reported  by  Mr.  Rigby 
{Annals  of  Surg.,  November,  1907),  in  which  a  patient  after 
suture  of  the  ureter  with  silk  manufactured  three  stones  within 
six  months  each  containing  silk  sutures.  Silk  stitches  should 
therefore  never  be  allowed  to  penetrate  the  mucous  membrane 
of  the  ureter. 

A  drainage  tube  is  passed  down  to  the  incision  in  the  ureter 
and  the  remainder  of  the  wound  is  closed. 

If,  however,  it  is  previously  known  that  a  calculus  is  impacted 
within  a  few  inches  of  the  bladder,  an  incision  should  be  made 
similar  to  that  used  for  ligature  of  the  conmion  iliac  artery. 
The  patient  is  placed  on  his  back  with  a  sand-bag  imder  the 
buttock  on  the  side  of  the  incision.  This  incision  is  made  just 
above  and  parallel  to  the  outer  half  of  Poupart^s  ligament, 
curving  upwards  and  slightly  inwards  when  it  reaches  the  level 
of  the_anterior  superior  spine.  The  abdominal  muscles^'^fcad 
transversalis  fascia  are  divided  in  this  incision  until  the  sub- 
peritoneal fatty  layer  is  reached  ;  the  peritoneum  is  then  gradu- 
ally pushed  inwards  until  the  ureter  is  seen  as  it  crosses  the 
bifurcation  of  the  common  iliac  artery.  Its  identification  will 
probably  be  rendered  easy  by  its  distension  with  urine  ;  the 
distended  part  may  measure  two  inches  or  more  in  diameter. 
Whilst  his  assistant  presses  aside  the  peritoneum,  the  operator 
opens  the  ureter  longitudinally,  as  described  above,  and  after 
the  urine  has  escaped  into  a  sponge  held  ready  for  it,  he  passes 
bent  forceps  down  to  grasp  the  stone.     If  the  patient  be  a 
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woman,  the  manipulation  will  be  much  aided  by  the  index 
finger  of  an  assistant  in  the  vagina  pushing  upwards  and  steady- 
ing the  stone.  If  a  man,  a  finger  in  the  rectum  can  perform 
the  same  service.  In  this  way  a  stone  low  down  can  often  be 
pushed  up  an  inch  or  more  into  a  more  accessible  portion  of 
the  ureter.  The  stone  is  usually  elongated,  with  its  long  axis 
in  the  line  of  the  ureter.  Should  the  patient  be  thin,  the 
ureter  will  probably  be  reached  with  ease,  and  the  extraction 
of  the  stone  may  present  no  difficulty.  Far  otherwise  is  it  if 
the  patient  be  stout,  when  the  search  for  a  small  calculus  at  the 
depth  of  some  eight  inches  of  fat  from  the  surface,  whilst  venous 
oozing  is  continuous,  may  tax  the  resources  and  patience  of 
the  operator  to  the  utmost. 

It  is  needless  to  say  that  in  such  unfavourable  circum- 
stances no  attempt  need  be  made  to  suture  the  wound  in  the 
renal  pelvis  or  ureter  ;  but  in  ordinary  cases  such  suturing 
should  be  employed  as  a  routine  measure.  In  any  case  due 
provision  should  be  made  for  drainage  of  the  wound. 

In  order  to  expose  the  greater  part  of  the  ureter  from  the 
renal  pelvis  down  to  near  the  bladder,  a  very  long  incision 
(lumbo-ilio-inguinal)  is  advocated  by  Mr.  Morris.  This  incision 
commences  under  the  last  rib,  passes  forwards  and  downwards 
across  the  ilio-costal  space,  curves  roimd  the  iHac  crest  one  inch 
to  the  inner  side  of  the  anterior  superior  spine,  runs  parallel 
with  Poupart's  ligament,  and  ends  nearly  at  the  external 
abdominal  ring. 

The  peritoneum  must  on  no  account  be  opened,  and  the 
spermatic  vessels  in  the  male,  the  ovarian  in  the  female,  must 
be  carefully  avoided. 

So  long  as  the  stone  is  not  fixed,  but  can  be  pushed  up  the 
ureter  from  below,  there  are  very  few  stones  that  cannot  be 
removed  by  this  route,  even  in  the  female  ;  but  if  the  stone 
be  firmly  fixed  just  above  the  wall  of  the  bladder,  approach 
to  it  will  have  to  be  made  some  other  way. 

In  the  female  the  vaginal  route  will  probably  be  selected, 
but  in  the  male  the  best  route  is  perhaps  the  parasacral  route, 
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first  employed  by  Mr.  Morris  and  carried  out  recently  with 
success  in  four  cases  by  Mr.  Hugh  Rigby.  For  details  of  these 
operations  the  reader  is  referred  to  Mr.  Morris's  book  and  to 
Mr.  Rigby's  paper.  If  the  stone  is  intramural,  it  is  best 
removed  through  the  bladder. 

7.  Ureterotresis 

This  operation,  or  its  alternative,  nephrotresis,  will  be  adopted 
more  and  more  in  the  near  future,  as  the  radical  treatment  of 
total  excision  of  the  bladder  for  carcinoma  becomes  more  widely 
adopted.  At  present  it  is  impossible  to  say  which  operation 
gives  better  results.  Some  authorities  state  that  stricture  of 
the  opening  and  ascending  infection  of  the  kidney  are  more  often 
met  with  after  ureterotresis  than  after  nephrotresis.  The  opera- 
tion is  made  possible  by  the  improvements  in  the  manufacture 
of  instruments  designed  to  collect  the  urine  from  the  wounds 
in  the  loin.  (For  full  description  of  such  instruments  the  reader 
is  referred  to  Annals  of  Surgery,  September,  1907,  pages  430- 
438,  Francis  Watson  ;  and  December,  1907,  pages  952-956, 
T.  Rovsing.)  With  these  it  is  possible  to  keep  the  patient 
dry  and  free  from  impleasant  odour. 

The  operation  advocated  by  Rovsing  is  performed  as  follows  : — 

Short  oblique  lumbar  incisions  are  made  in  the  loin  on  either 
side  extending  laterally  four  inches  from  the  outer  border  of 
the  erector  spinae.  Each  ureter  is  found,  and  is  hooked  out 
into  the  wound.  It  has  previously  been  cut  and  ligatured  during 
the  pelvic  operation  on  the  bladder.  The  lower  end  is  dissected 
out  and  drawn  out  of  the  lower  end  of  the  wound.  The  lumbar 
incisions  are  now  sutured,  with  the  exception  of  the  extreme 
lower  ends  through  which  the  ureters  hang  free. 

Rubber  catheters  are  inserted  into  the  ureters  until  they 
pass  a  little  beyond  the  surface  of  the  abdominal  wound.  The 
ureters  and  catheters  are  left  hanging  free  in  a  glass  receptacle. 
Externally,  the  ureters  are  drawn  through  perforated  rubber 
finger  cots  and  thereby  protected. 

The  ureters  heal  into  the  wound  and  the  dependent  portions 
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shrivel  up  to  within  an  inch  or  less  of  the  wound.  ,  The 
remainder  become  covered  with  epithelium  and  project 
as  small  beak-like  urethrae  above  the  skin  level.  The 
urinary  receptacles  are  fitted  round  these  papillae  when  the 
wound  has  healed.  If  there  is  any  tendency  to  stricture, 
bougies  should  be  passed  at  intervals  with  careful  aseptic 
precautions. 

Decapsulation. — Of  late  years  Reginald  Harrison,  Edebohls, 
and  others  have  advocated  capsulotomy  or  incision  of  the  true 
capsule,  and  decapsulation  or  complete  stripping  of  the  true 
capsule,  for  certain  cas^s  of  nephritis.  The  objects  in  view  are 
to  relieve  intracapsular  tension,  and  to  increase  the  blood  supply 
of  the  damaged  organ  by  the  formation  of  fresh  blood-vessels 
between  the  kidney  cortex  and  the  trans versalis  aponeurosis. 
Many  experiments  on  animals  have  been  made  by  different 
observers  to  find  out  whether  such  blood-vessels  do  form  after 
decapsulation,  so  far  with  most  conflicting  results.  Not  enough 
well-ascertained  facts  are  as  yet  available  to  enable  judgment 
to  be  passed  on  this  operation.  The  chief  indications  appear 
to  be  (i)  cases  of  acute  nephritis  with  suppression  of  urine, 
(2)  progressive  cases  of  chronic  nephritis  that  do  not  yield 
to  medical  treatment.  The  operation  is  the  same  as  that 
described  under  Nephropexy,  save  that  the  capsule  is  completely 
cut  away,  and  no  stitches  are  inserted  in  it. 

INJURIES  OF  THE   URETER 

Ruptured  ureter  from  external  violence  is  very  rare,  but 
the  ureter  is  sometimes  cut  across  or  occluded  in  a  ligature, 
especially  during  operations  for  the  removal  of  the  uterus  and 
in  dealing  with  strictures  of  the  ureter.  If  the  cut  ends  be 
united  transversely  by  suture,  a  stricture  forms  and  causes 
atrophy  of  the  kidney.  It  would  be  possible,  however,  to  dilate 
this  stricture  with  bougies  at  regular  intervals.  The  best  method 
whenever  feasible  is  vesico-ureteric  grafting,  but  if  the  upper 
part  of  the  ureter  is  cut  some  method  of  direct  suture  must 
be  used. 
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Van  Hook's  Method. — ^Fenger  {Annals  of  Surg.y  vol.  xx., 
1894)  describes  this  operation  as  follows  (see  Fig.  142) : — 

I.  Ligate  the  lower  portion  of  the  tube  one-fourth  of  an  inch 
from  the  free  end,  using  catgut.  Make  with  fine,  sharp-pointed 
scissors  a  longitudinal  incision,  twice  as  long  as  the  diameter  of 


B 


E 


FIG.    142. — UNION  OF  THE  DIVIDED  ENDS  OF  THE  URETER. 
A,  B,  C,  Van  Hook's  method;  D,  E,  Oblique  end-to-end  method  of  Bovee.     {See  text) 

the  ureter,  in  the  wall  of  the  lower  end,  one-fourth  of  an  inch 
below  the  ligature. 

2.  Make  an  incision  with  scissors  in  the  upper  portion  of 
the  ureter,  beginning  at  the  open  end  of  the  duct  and  carrying 
it  up  one-fourth  of  an  inch.  This  incision  ensures  the  patency 
of  the  tube. 

3.  Pass  two  very  small  cambric  sewing-needles,  armed  with 
one  thread  of  fine  catgut,  through  the  wall  of  the  upper  end 
of  the  ureter,  one-eighth  of  an  inch  from  the  extremity,  from 
within  outward,  the  needles  being  one-eighth  of  an  inch  apart 
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and  equidistant. from  the  end  of  the  duct.  It  will  be  seen  that 
the  loop  of  catgut  between  the  needles  firmly  grasps  the  upper 
end  of  the  ureter. 

4.  These  needles  are  now  carried  through  the  sHt  in  the 
side  of  the  ureter  into  and  down  the  tube  for  one-half  an 
inch,  where  they  are  pushed  through  the  wall  of  the  duct  side 
by  side. 

5.  It  will  now  be  seen  that  traction  upon  this  catgut  loop 
passing  through  the  wall  of  the  ureter  will  draw  the  upper  frag- 
ment of  the  duct  into  position.  This  being  done,  the  ends  of  the 
loop  are  tied  securely  together,  and  as  the  catgut  will  be  ab- 
sorbed in  a  few  days,  calculi  do  not  form  to  obstruct  the  passage 
of  urine.  One  or  two  fine  catgut  sutures  of  reinforcement  may 
be  inserted,  picking  up  the  outer  coats  of  the  tube. 

Method  of  Bov6e. — If  there  is  not  enough  ureter  left  to 
permit  of  Van  Hook's  method  being  adopted,  the  ends  can 
be  united  by  the  method  of  Bovfe.  Each  end  is  cut  across 
so  as  to  furnish  an  obhque  opening.  These  openings  are  then 
stitched  together  with  fine  catgut  stitches.  There  is  less 
tendency  to  stricture  if  the  line  of  union  be  oblique  rather 
than  transverse. 

Cysto-ureterotresis. — The  patient  lies  on  the  back  with  a 
sand-bag  under  the  buttock  on  the  same  side  as  the  in- 
tended incision.  The  pelvic  portion  of  the  ureter  and  the 
side  of  the  bladder  are  exposed  by  the  extraperitoneal  method, 
using  Mott's  incision  for  the  ligature  of  the  external  iliac. 
This  starts  at  the  centre  of  Poupart's  ligament  one  and 
a  half  inches  above  it,  curves  upwards  and  outwards,  so  as 
to  pass  one  and  a  half  inches  to  the  inner  side  of  the  anterior 
superior  spinous  process  of  the  ilium,  till  it  reaches  a  point 
some  two  inches  above  the  level  of  the  spinous  process.  The 
peritoneum  is  exposed  and  stripped  inwards,  so  as  to  display 
the  ureter  as  it  crosses  the  common  ihac  artery  and  the  side  of 
the  bladder. 

The  ureter  is  cut  across  as  low  down  as  possible,  a  catgut 
ligature  being  apphed  to  the  lower  end,  and  is  brought  into  the 
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forepart  of  the  wound.  It  is  then  split,  and  a  catgut  ligature 
applied  to  it  exactly  as  in  Van  Hook's  method  just  described. 
A  pair  of  long,  narrow-bladed  bladder  forceps  is  then  passed 
into  the  bladder  through  the  urethra  in  the  female,  through 
a  median  perineal  urethral  section  wound  in  the  male.  The 
forceps  are  pressed  against  the  bladder  wall  at  a  suitable  spot, 
and  incision  is  made  directly  on  to  them  through  the  bladder 
wall,  the  length  of  the  incision  being  equal  to  twice  the  diameter 
of  the  ureter.  The  forceps  are  made  to  grasp  the  catgut  suture 
and  pull  the  ureter  through  the  incision  until  its  extremity 
lies  just  inside  the  bladder.  The  outer  coats  of  the  ureter  are 
united  to  those  of  the  bladder  by  means  of  interrupted  sutures 
of  fine  catgut. 

The  wound  is  stitched  up,  an  indiarubber  drainage  tube 
being  left  in,  which  leads  down  to  the  site  of  the  anastomosis. 
After  soimd  healing  has  occiured  the  opening  should  be  inspected 
at  intervals  to  see  that  it  remains  patent.  If  stricture  occurs, 
it  can  be  dilated  through  the  cystoscope. 

PLASTIC  OPERATIONS   ON  THE   URETER  AND   PELVIS 

Stricture  of  the  ureter  at  its  insertion  into  the  renal  pelvis, 
combined  with  secondary  valvular  obstruction  and  high  in- 
sertion of  the  ureter,  is  by  no  means  uncommon,  and  is  a  cause 
of  hydronephrosis. 

Having  exposed  the  kidney  and  upper  end  of  the  ureter  and 
established  the  diagnosis,  cut  the  ureter  across  obliquely  at 
the  level  of  the  lower  pole  of  the  kidney.  Cut  away  the 
exuberant  inner  portion  of  the  dilated  pelvis  containing  the 
proximal  end  of  the  ureter,  taking  care  to  avoid  the  large 
vessels  running  across  to  the  kidney. 

Stitch  up  the  wound  in  the  pelvis  in  a  vertical  manner  with 
the  exception  of  the  extreme  lower  end,  using  fine  catgut  stitches. 
With  a  pair  of  scissors  inserted  down  the  open  end  of  the  distal 
part  of  the  cut  ureter,  make  a  vertical  slit  on  its  outer  side  half 
an  inch  in  length.  Unite  the  oval  opening  of  the  ureter  thus 
made  to  the  lower  end  of  the  wound  in  the  renal  pelvis  by  means 
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of  fine  catgut  stitches.  Add  a  few  stitches  here  and  there  when 
leakage  appears  or  support  seems  needed.  Stitch  up  the  wound 
in  the  parietes,  leaving  an  indiarubber  drainage  tube  leading 
down  to  the  ureter. 

Stricture  of  the  ureter  may  occur  in  any  part  of  its  course. 
Most  of  these  cases  are  congenital,  a  few  are  the  result  of  injury 
such  as  that  caused  by  calculi. 

The  diagnosis  can  often  be  established  by  means  of  the 
ureteric  catheter,  and  treatment  is  possible  by  intermittent 
dilatation  with  bougies  passed  with  the  aid  of  the  cystoscopy 

If,  however,  the  condition  be  found  at  an  exploratory  opera- 
tion, the  following  is  the  best  method  to  adopt  for  relief: — 

The  site  of  obstruction  having  been  exposed,  incise  the  ureter 
longitudinally  half  an  inch  upwards  from  the  site  of  the  stricture, 
thus  exposing  the  upper  opening  of  the  stricture.  Continue  the 
longitudinal  incision  downwards  through  the  stricture  and 
the  ureter  below  for  another  half-inch.  Stitch  up  this  longi- 
tudinal wound  transversely  as  is  done  in  pyloro-plasty,  using 
fine  catgut  sutures  on  a  curved  needle.  It  is  better  to  avoid 
piercing  the  mucous  membrane  with  these  sutures.  Close  the 
wound  with  deep  drainage. 

If  the  stricture  show  any  tendency  to  return,  dilate  it  with 
bougies  passed  with  the  aid  of  the  cystoscopy 


CHAPTER    XX 

OPERATIONS  ON  THE  BLADDER 

The  modem  treatment  of  vesical  calculus  mav  be  summed 
up  thus:  Nearly  every  stone  can  be  crushed  and  evacuated 
at  one  sitting,  and  hence  litholapaxy  has  not  only  become  the 
routine  operation,  it  has  entirely  superseded  lateral  lithotomy. 
A  cutting  operation  is  still  sometimes  resorted  to  either  for  very 
large  calculi,  for  the  rare  cases  of  stone  impacted  in  a  pouch 
of  the  bladder,  or  for  those  complicating  an  enlarged  prostate. 
For  all  these  cases  suprapubic  cystotomy  will  be  employed,  and 
it  may  be  added  that  with  some  surgeons  unpractised  in  the 
use  of  the  lithotrite  the  suprapubic  operation  may  be  the 
safest.  Now  and  then  a  small  calculus  lodged  in  the  prostatic 
urethra  is  extracted  by  means  of  the  old  operation  of  median 
lithotomy. 

We  shall  now  describe  (i)  litholapaxy,  (2)  suprapubic 
hthotomy,  and  (3)  median  perineal  lithotomy,  and  shall  then 
deal  (4)  with  the  treatment  of  stone  in  women,  (5)  with  the 
removal  of  tumours  of  the  bladder,  (6)  with  the  partial  resection 
and  (7)  with  the  total  resection  of  the  bladder. 

The  long  history  of  the  evolution  of  modern  methods 
of  treating  stone  in  the  bladder  may  be  omitted.  Suffice  it 
to  say  that  the  late  Sir  Henry  Thompson  was  the  great 
pioneer  of  lithotrity,  and  that  the  lithotrite  in  present  use  was 
devised  and  employed  by  him  with  unrivalled  success. 

No  description  of  the  perfected  instrument  is  called  for.  It 
is  the  outcome  of  innumerable  experiments  and  of  infinite  in- 
genuity, and  as  an  example  of  applied  mechanics  is  without  an 
equal  in  the  surgeon's  armamentarium. 

In  1878  Professor  Bigelow  proposed  the  method  of  lithotrity 
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with  which  his  name  is  associated,  and  to  which  he  gave  the  title 
of  litholapaxy.  The  ground  had  been  prepared  by  the  researches 
of  Otis,  who  had  demonstrated  that  the  urethra  could  take  with 
safety  instruments  of  infinitely  larger  calibre  than  had  ever 
been  supposed.  The  way  was  thus  made  clear  for  the  employ- 
ment of  large  evacuating  catheters,  by  means  of  which  all  ddbris 
could  be  removed.  The  use  of  anaesthetics,  and  the  demon- 
stration of  the  tolerance  of  bladder  and  urethra  of  the  long- 
continued  contact  of  instruments,  completed  the  bases  for  the 
operation. 

I.  Litholapaxy 

Preparation  of  the  Patient. — In  an  ordinary  case  no  special 
preparation  is  needed.  It  is  well,  however,  that  for  some  days 
before  the  operation  the  patient  should  rest  quietly  in  bed, 
and  should  sleep  well.  His  diet  should  be  simple  and  non- 
stimulating,  and  the  action  of  the  bowels  should  be  attended 
to.  The  urine  should  of  course,  be  examined,  and  if  found  to  be 
alkaline  or  to  contain  pus,  an  attempt  should  be  made  to  render 
it  acid  and  aseptic  by  the  administration  of  urotropine,  etc. 
It  is,  however,  often  impossible  to  cure  the  cystitis  until  its 
existing  cause,  the  stone,  be  removed.  It  is  assumed  that  the 
urethra  is  in  a  condition  to  admit  a  sufficiently  large  litho- 
trite  and  evacuating  catheter.  There  is  no  need  that  the 
bladder  be  injected  with  fluid  before  the  operation.  The  patient 
should  not  empty  the  viscus,  and  if  three  or  four  ounces  of 
urine  be  retained  at  the  time  of  the  operation,  so  much  the 
better. 

The  patient  should  lie  flat  upon  the  back  upon  the  operating 
table,  and  close  to  the  right-hand  edge.  The  pelvis  should  be 
raised  above  the  level  of  the  shoulders  by  means  of  a  firm 
pillow.  This  has  the  effect  of  causing  the  stone  to  gravitate 
towards  the  fundus  of  the  bladder. 

The  surgeon  stands  to  the  patient's  right.  The  assistant 
takes  up  his  position  upon  the  opposite  side  of  the  table,  and 
attends  to  the  filling  and  adjusting  of  the  evacuating  apparatus. 
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The  thighs  should  be  so  separated  that  there  is  an  interval  of 
a  foot  or  more  between  the  knees.  The  patient  is  anaesthetised. 
In  suitable  cases  the  operation  may  even  be  performed  without 
an  anaesthetic.  If  any  doubt  exists  as  to  the  capacity  of  the 
urethra,  a  soimd  of  suitable  size  may  be  passed.  In  some 
instances  it  may  be  necessary  to  incise  the  meatus. 

Before  using  the  lithotrite  the  surgeon  should  have  made 
himself  thoroughly  familiar  with  the  instrument,  and  should 
have  practised  crushing  operations  with  it  outside  the  body. 
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FIG.  143.— LITHOTRITE. 

(The  lower  cuts  show  fenestrated  and  non-feneslrated  blades.) 

Bigelow's  form  of  hthotrite  and  evacuator  (Weiss)  are  strongly 
recommended.  They  should  be  fully  fenestrated,  though  it  is 
advisable  to  have  one  non-fenestrated  for  occasional  use.  The 
lithotrites  must  be  of  the  best-tempered  steel,  and  their  crushmg 
power  tested  before  the  operation.  The  smallest  size  (for  children) 
is  about  No.  6  (English  scale),  the  largest  (for  adults),  No.  18. 

The  Operation. — No  better  account  of  the  manipulations 
involved  in  hthotrity  can  be  given  than  is  provided  in  the 
description  by  Sir  Henry  Thompson.  The  account  appended 
is  derived  from  Holmes's  "  System  of  Surgery,"  third  edition, 
vol.  iii.,  page  294  : — 

*'  The  operator  places  himself  on  the  right  side  of  the  patient, 
and  stands  with  his  back  turned  partly  towards  the  head  of 
the  couch,  his  left  side  being  to  the  patient's  right.     Ha\ing 
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well  oiled  the  lithotrite,  he  holds  it  lightly  with  his  right  hand, 
in  a  horizontal  position,  the  blades  pointing  downwards,  and 
raises  the  penis  with  his  left ;  and  as  he  introduces  the  blades 
into  the  urethra,  the  left  draws  the  penis  gently  over  the  angular 
end  of  the  instrument,  which  descends  in  this  manner  down 
to  the  bulbous  portion  of  the  urethra,  the  shaft  rising  gradually 
towards  the  perpendicular.  Having  arrived  there,  it  is  not 
now  to  be  depressed  as  in  catheterism,  since  this  movement 
raises  the  point  of  the  blades  against  the  roof  of  the  urethra 
in  front  of  the  deep  fascia  above  the  narrow  orifice  of  the  mem- 
branous portion,  while  the  large  capacity  of  the  bulbous  urethra 
favours  the  malposition  described,  and,  if  force  is  used  to  over- 
come the  difficulty,  laceration  will  probably  take  place.  ...  In 
order  to  pass  the  blades  easily  and  safely  through  the  narrow 
membranous  portion,  it  is  necessary  to  maintain  the  lithotrite 
a  few  seconds  at  or  near  the  perpendicular,  permitting  it  to 
progress  slowly  in  that  position.  This  proceeding  is  accom- 
plished by  permitting  a  part  of  the  weight  of  the  instrument 
to  act  as  the  propelling  power,  while  the  penis  is  drawn  upwards 
a  little  in  the  same — that  is,  the  vertical — direction.  In  this 
position  the  blades  slide  through  the  bulbous  portion,  enter 
and  traverse  the  membranous  portion,  and  arrive  at  the  pros- 
tate. Then,  and  not  before,  the  operator  gradually  depresses 
the  instrument  towards  the  patient's  thighs  ;  the  blades  rise 
up  through  the  prostatic  portion  into  the  bladder — a  movement 
which  is  rendered  more  easy  if  a  very  slight  lateral  rotary  motion 
is  given  to  the  instrument  at  this  part  of  its  progress.  In  ordinary 
— that  is,  normal — conditions  the  shaft  of  the  Hthotrite  at  the 
entry  into  the  bladder  forms  an  oblique  line,  and  an  angle  of 
about  twenty  to  thirty  degrees  with  the  horizon  ;  and  this  it 
continues,  as  it  slides  easily  and  freely  down  upon  the  trigone 
to  the  posterior  wall  of  the  viscus.  It  will  be  obvious  that 
the  urethra  now  entirely  loses  its  curve,  being  occupied  through- 
out by  the  straight  shaft  of  the  lithotrite.  The  jaws  being  now 
closed,  and  lying  at  the  bottom  of  the  cavity,  or  nearly  so,  the 
finding  and  seizing  of  the  stone  have  to  be  achieved.  .  .  . 
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"  First,  nothing  is  more  important  at  the  onset  to  remember 
than  this — ^namely,  that  quiet  and  slow  movements  of  the  jaws 
of  the  lithotrite  in  searching  the  bladder  are  desirable,  because 
rapid  movements  produce  currents  in  the  urine,  which  keep 
the  stone  more  or  less  in  motion,  so  that  it  is  less  easily  seized 
than  when  the  surrounding  fluid  is  in  a  state  of  rest.  .  . 

"  Let  it  be  understood  that  the  blades  of  the  lithotrite  have 
entered  the  cavity  of  the  bladder,  and  that  the  instrument 
slides  easily  and  smoothly  down  the  trigone,  which  in  the  living 
and  healthy  organ  is  an  inclined  plane,  although  quite  other- 
wise in  the  atonied  and  in  the  dead  bladder.  In  many  cases 
the  instrument  in  thus  passing  grazes  the  stone,  and  the 
slightest  lateral  movement  of  the  blades,  right  or  left,  will  deter- 
mine on  which  side  it  lies.  Whether  the  stone  is  felt  or  not, 
when  the  blades  have  passed  gently  down  in  the  middle  line 
until  a  very  slight  check  to  their  movement  is  perceived,  the 
lithotrite  should  rest  there  for  three  or  four  seconds,  and  then 
the  male  blade  should  be  slowly  withdrawn,  without  moving 
any  other  part  of  the  instrument,  towards  the  neck  of  the  bladder, 
until  a  very  slight  check  is  perceived  in  that  direction,  followed 
by  another  three  or  four  seconds'  rest,  for  currents  to  subside. 
Now  the  operator  should  quietly  press  back  the  male  blade, 
without  changing  the  position  of  the  hthotrite,  and  almost 
certainly  the  stone  will  be  seized.  In  other  words  :  open  ; 
pause  ;  close — that  is  all.  It  is  necessary  always  to  remember, 
when  withdrawing  the  male  blade,  that  it  is  never  to  be  drawn 
out  roughly,  since  in  this  action  the  sensitive  neck  of  the  bladder 
may  easily  be  irritated. 

"  But  if  no  stone  is  thus  found,  the  operator  again  withdraws 
the  male  blade  as  before,  but  incUning  to  the  right  side  about 
45°,  and  closes  withoiit  disturbing  the  central  position  of  the 
instrument ;  if  nothing  is  felt,  he  turns  to  the  left  in  like  manner, 
and  closes.  It  is  often  right  to  open  the  blades  before  turning, 
for  this  reason  :  if  the  turn  is  first  made  and  the  blades  are 
subsequently  opened,  the  male  blade  as  it  is  withdrawn  will 
often  move  the  stone  away  ;   whereas  if  the  blades  are  inclined 
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while  open,  the  stone,  if  there,  is  ahnost  certainly  seized.  It 
is  not  very  common  for  the  stone  to  elude  the  search  thus  far  ; 
but  if  it  does,  depress  the  handle  of  the  lithotrite  an  inch  or 
so,  an  act  which  raises  the  blades  slightly  from  the  floor  of  the 
bladder,  and  turn  them  another  45°  to  the  left — bringing,  in 
fact,  the  blades  horizontal  to  the  left ;  close  ;  if  unsuccessful, 
turn  them  gently  to  the  horizontal  on  the  right,  and  close.  In 
all  these  movements,  if  properly  executed,  there  has  been  barely 
contact  of  the  Uthotrite  with  the  vesical  walls  :  at  all  events 
no  pressure,  nothing  to  occasion  injury  to  the  bladder.  But  if 
there  is  an  enlarged  prostate,  causing  an  eminence  at  the  neck 
of  the  bladder,  or  the  stone  is  very  small,  or  we  are  exploring 
for  some  fragment  suspected  to  be  present,  the  blades  are  to 
be  reversed  so  as  to  point  downwards  to  the  floor,  and  the  object 
sought  may  then  often  be  secured  with  ease.  If  seeking  for  a 
small  stone  or  for  fragments,  we  may  employ  a  lithotrite  with 
short  blades,  which  can  therefore  be  reversed  with  greater  ease 
than  one  with  long  blades. 

"  In  order  to  do  this  properly,  the  handle  of  the  Uthotrite 
is  depressed  another  inch  or  more  between  the  patient's  thighs, 
so  that  the  shaft  of  the  instrument,  instead  of  being  directed 
a  Uttle  upwards,  is  level  with,  or  points  below,  the  horizon  ; 
the  blades,  being  still  closed,  are  cautiously  brought  roimd  to 
the  reversed  position,  and  the  floor  first  lightly  swept,  in  the 
manner  of  a  soimd  in  searching  for  stone.  Then  they  may 
be  carefully  opened  and  closed  two  or  three  times,  in  slightly 
varied  directions,  but  without  injuring  the  floor  of  the  bladder  ; 
after  which  an  exhaustive  examination  of  its  cavity  ought  to 
have  been  accompUshed.  It  sometimes  happens,  when  the 
prostate  is  considerably  enlarged,  and  a  stone  or  fragments 
have  to  be  sought  behind  it,  that  the  lithotrite  can  be  reversed 
without  depressing  the  handle. 

"As  a  rule,  all  these  movements  are  to  be  executed  at  or 
beyond  the  centre  of  the  vesical  cavity,  the  proper  area  for 
operating,  without  hurry,  rapid  movement,  or  any  other  which 
partakes  of  the  nature  of  a  jerk  or  concussion.     The  most 
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common  cause  of  failure  to  seize  a  large  stone  arises  from  its 
close  proximity  to  the  neck  of  the  bladder  (whatever  position 
is  given  to  the  patient),  and  from  the  male  blade  being  drawn 
up  against  it  at  each  opening  of  the  lithotrite.  In  these  cir- 
cumstances, the  operator  feels  the  contact  of  the  stone,  without 
suspecting  its  precise  locality,  each  time  he  withdraws  the  blade, 
and  is  apt  to  feel  embarrassed  on  failing  to  seize  it  when  he 
closes  immediately  after.  In  these  cases  it  is  essential  to  draw 
the  male  blade  gently,  but  closely,  to  the  neck  of  the  bladder, 
and  to  slide  the  blade  between  the  neck  and  the  stone  which 
lies  in  contact  with  it. 

"  The  rules  already  laid  down  for  finding  and  seizing  apply 
more  or  less  to  lithotrites  of  moderate  size,  but  this  general 
rule  may  be  borne  in  mind  :  viz.  the  more  powerful  the  Utho- 
trite — that  is,  the  larger  and  longer  are  its  blades — the  less 
readily  are  we  to  adopt  the  reversed  positions  of  the  blades, 
and  the  more  fluid  is  it  desirable  to  have  in  the  bladder.  As 
large  and  fenestrated  blades  are  used  chiefly  for  the  initial  act 
of  breaking  up  a  large  stone  into  fragments,  it  is  obvious  also 
that  there  is  less  occasion  for  the  horizontal  and  reversed  move- 
ments, since  a  large  stone  may  almost  certainly  be  seized  by 
the  right  or  left  incline. 

**  Now,  .supposing  that  a  hard  stone  of  an  inch  and  a  half 
in  diameter  has  fallen  into  the  grasp  of  a  powerful  Uthotrite, 
A  slight  to-and-fro  movement  is  made  to  see  that  no  portion 
of  the  bladder  wall  has  been  included  in  the  jaws  of  the  litho- 
trite ;  the  screw  is  to  be  gradually  turned  at  first,  to  make  the 
blades  bite,  since  a  sharp  turn  at  this  moment  may  drive  the 
stone  out  either  right  or  left.  As  the  power  is  increased,  the 
resistance  is  felt  to  relax,  sometimes  by  degrees,  sometimes 
suddenly  with  a  crack,  and  the  stone  is  broken — usually  into 
four  or  five  large  pieces,  besides  some  small  dibris.  This  done, 
the  male  blade  is  again  drawn  out,  taking  care  not  to  shift  the 
situation  or  alter  the  axis  of  the  lithotrite,  and,  almost  cer- 
tainly, one  of  the  large  fragments  will  be  picked  up.  It  is  then 
only  necessary  to  screw  home,  release  the  screw,  and  open  as 
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before.  This  process  may  be  repeated  several  times  at  the 
same  spot,  for  the  area  within  which  the  larger- fragments  fall 
is  very  limited,  and  is  unchanged  if  all  remains  quiet.  ... 

"  Having  now  broken  up  the  stone,  and  crushed  well  the 
largest  fragments,  and  thus  occupied  perhaps  from  ten  to  fifteen 
minutes,  it  should  be  time  to  employ  the  aspirator,  and  remove 
a  good  quantity  of  iihris.  Accordingly,  the  screw  of  the  litho- 
trite  is  driven  well  home,  to  close  the  blades,  between  which 


The  glass  globe  and  rubber  aspimlor  are  bolh  filled  wilh  witnn  boric  solulion.      Tbe 
tvto  laps  are  turned  ready  (or  use. 

some  calculous  matter  probably  is  engaged,  and  the  lithotrite 
is  withdrawn.  An  evacuating  catheter  of  the  size  known  to 
be  necessary — No.  15  or  16  amply  suffices  for  small  stones  ; 
No.  17  or  18  may  be  employed  for  larger  ones,  if  the  urethra 
fairly  admits  it — is  then  introduced,  and  all  the  urine  withdrawn. 
An  aspirator  previously  filled  (with  a  warm  boric  solution]  is 
then  attached,  the  connection-tap  opened,  and  a  small  portion 
of  its  contents  pressed  by  the  right  hand  into  the  bladder,  the 
left  hand  supporting  and  directing  the  evacuating  catheter. 
On  relaxing  the  pressure,  an  immediate  current  outward  follows, 
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carr5dng  with  it  very  probably  a  fair  quantity  of  debris.  Wait 
some  three  or*  four  seconds  after  expansion  has  finished,  and 
the  current  apparently  ceased,  as  at  that  precise  time  it  is  quite 
common  for  one  or  two  of  the  large  fragments  to  drop  into  the 
receiver,  which  would  have,  been  driven  back  perhaps  by  too 
rapidly  resuming  the  pressure.  This  process  is  repeated  several 
times,  according  to  the  amount  of  ddbris  observed  to  enter  the 
trap. 

"  If  the  patient  is  breathing  heavily  imder  the  influence  of 
ether,  it  is  desirable  to  inject  during  the  act  of  his  expiration, 
and  let  the  fluid  flow  outwards  into  the  aspirator  during  his 
inspiration,  which  act  assists  the  evacuation  of  the  bladder. 

"  After  a  large  crushing,  the  end  of  the  evacuating  catheter 
should  not  rest  on  the  floor  of  the  bladder,  as  it  is  then  hkely 
to  be  choked  with  dibris.  But  after  most  of  the  fragments 
have  been  removed,  it  is  advantageous  to  lower  the  end  of  the 
catheter,  in  order  to  catch  the  last  fragments. 

"  If  the  outflow  of  the  ciurent  is  felt  to  be  suddenly  checked, 
and  the  aspirator  ceases  to  distend,  the  operator  may  be  almost 
certain  that  a  fragment  of  a  rounded  or  cubical  form,  or  a  small 
calculus,  nearly  fitting  the  interior  of  the  catheter,  blocks  the 
passage  and  prevents  further  egress.  The  piece  must  be  ex- 
pelled by  making  smart  pressure  on  the  indiarubber  bottle,  after 
which  the  action  of  the  aspirator  will  probably  be  restmied. 

"  If  after  crushing  all  the  stone,  so  far  as  the  operator  is 
able  to  judge,  and  removing  the  dibris  largely,  nothing  is  heard 
or  felt  in  contact  with  the  end  of  the  evacuating  catheters, 
notwithstanding  that  three  or  four  successive  pressures  have 
been  made,  there  is  ground  for  believing  that  all  the  fragments 
may  now  have  been  removed-  Perhaps  there  can  be  no  better 
proof  that  the  bladder  has  been  emptied  than  is  afforded  by 
the  fact  that  a  succession  of  outward  and  inward  currents  through 
the  aspirator  shows  no  sign,  either  to  the  eye  or  to  the  ear,  of 
the  presence  of  another  fragment. 

"  It  may  be  added  here  that  evacuating  catheters  of  different 
patterns  should  be  within  reach.    The  curve,  the  situation  of 
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the  opening,  may  vary  advantageously  in  different  cases  ;  the 
latter  may  be  either  terminal  or  lateral. 

"  If  all  has  not  been  removed,  the  sound  of  a  large  piece 
perhaps  making  itself  heard  and  felt  at  each  outward  current 
against  the  end  of  the  catheter  indicates  that  this  must  be 
withdrawn,  and  a  lithotrite  introduced.  If  the  fragments  are 
not  of  considerable  size,  a  lighter  and  handier  lithotrite  may 
succeed  with  advantage  to  the  heavy  fenestrated  one  originally 
used,  and  the  crushing  continued.  Of  course,  if  more  stone 
remains,  the  process  is  repeated  once  or  more." 

To  make  sure  that  all  large  fragments  have  been  removed, 
a  cystoscope  may  be  inserted  at  the  end  of  the  operation,  and 
the  interior  of  the  bladder  inspected. 

The  following  practical  observations  by  Dr.  Keyes  may 
find  a  place  here  : — As  the  tube  is  moved  from  side  to  side, 
and  particularly  when  the  curved  tube  is  inverted,  the  bladder 
wall  often  flaps  with  a  sharp  click  against  the  eye  of  the  tube, 
and  then  flutters  spasmodically  with  dull  thuds  against  the 
open  end  of  the  instrument.  When  the  bladder  is  empty,  the 
sharp  click  may  be  so  hard  in  quality  as  to  resemble  the  sound 
given  by  a  fragment  of  some  size. 

Should  air  enter  the  bladder,  it  chums  up  the  water,  dis- 
tends the  bladder,  interferes  with  the  efficient  washing-out  of 
the  viscus  and  with  the  recognition  of  small  fragments.  To 
dislodge  the  air,  the  bladder  should  be  fully  distended,  and 
then  the  handle  of  the  tube  be  fully  depressed  between  the 
thighs,  so  that  the  open  end  may  be  raised  to  the  top  of  the 
bladder.  The  evacuator  is  now  worked  slowly,  the  air  escapes 
into  the  bottle,  and,  remaining  at  the  top,  can  be  allowed  to 
escape. 

Time  occupied  by  the  Operation, — From  twenty  to  forty  or 
seventy  minutes  will  suffice  for  all  ordinary  cases.  In  one 
instance  Bigelow  operated  continuously  for  upwards  of  three 
hours.  The  stone  weighed  744  grains.  The  patient  did  well. 
Freyer  observes  : — "  The  amount  of  manual  labour  required 
for  dealing  with  large   calculi   is  excessive.     My  hands   were 
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often  blistered,  and  arms  frequently  ached  for  days  after  per- 
forming litholapaxy  in  one  of  these  cases."  During  a  pro- 
tracted crushing  it  is  important  to  guard  the  patient  against 
chill. 

Complications. — As  a  rule,  the  bleeding  is  trifling  or  absent. 
It  may,  however,  be  severe,  and  depend  upon  damage  to  the 
urethra,  bladder,  or  prostate,  or  be  due  to  the  presence  of  a 
vesical  growth.     It  is  therefore  a  serious  sign. 

Complete  clogging  of  the  instrument  with  debris  has  occurred. 
This  is  only  possible  with  the  non-fenestrated  lithotrite. 

If  the  blades  cannot  be  cleared,  nor  the  instriunent  removed, 
it  must  be  cut  down  upon  from  the  perineum,  and  when  cleared, 
must  be  withdrawn.  The  operation  is  then  completed  as  a 
perineal  lithotomy. 

After-treatment. — The  patient  must  lie  in  bed.  An  india- 
rubber  hot-water  bottle  or  a  warm  fomentation  may  be  applied 
to  the  hypogastrium.     Some  opium  may  be  required. 

There  may  be  some  urethral  fever,  or  retention  of  urine 
from  atony  of  the  bladder.  Sir  Henry  Thompson  points  out 
that  a  little  subacute  cystitis  not  unfrequently  appears  on  the 
foiu"th  or  fifth  day.  The  administration  of  urotropine  or  cysta- 
mine  in  five-grain  doses  and  the  injection  into  the  bladder  of  a 
few  ounces  of  solution  of  nitrate  of  silver  (half  to  one  grain  to 
the  ounce)  are  useful  for  this  complication.  The  patient  should 
be  kept  on  a  light  or  milk  diet,  and  remain  in  bed  until  any 
cystitis  has  subsided.  If  the  stone  is  small  and  there  have 
been  renal  symptoms,  the  opportunity  should  be  taken  to  ex- 
clude the  existence  of  other  calculi  in  either  kidney  by  skia- 
graphy. A  warm  hip-bath  daily  adds  greatly  to  the  patient's 
comfort.  The  urine  contains  no  trace  of  blood  as  a  rule  after 
the  second  to  the  fourth  day  ;  and  in  the  majority  of  cases 
the  patient  may  be  allowed  to  get  up  on  the  seventh  day.  An 
occasional  and  troublesome  complication,  met  with  especially 
in  adults,  is  orchitis  or  epididymitis. 

We  have  to  consider  (i)  the  immediate  mortality  of  the 
operation,  and  (2)  the  chance  of  recurrence  or  re-formation  of 
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a  stone  in  the  bladder.  In  comparing  litholapaxy  with  hthotomy 
it  may  be  said  that,  apart  from  the  question  of  relative  mortality, 
each  has  special  risks,  slight  though  they  may  be.  After  lithotomy 
— ^whether  median  or  suprapubic — there  is  always  a  chance 
of  the  persistence  of  a  urinary  fistula,  but  it  is  improbable 
that  any  fragment  of  the  stone  should  be  left  behind.  After 
litholapaxy  the  chief  risks  are,  leaving  a  fragment  of  stone 
in  the  bladder  which  may  serve  as  a  nucleus,  and  the  super- 
vention of  cystitis  or  epididymitis.  The  direct  mortality  of 
litholapaxy  in  competent  hands  is  very  small.  Taking  the 
records  of  the  late  Sir  Henry  Thompson,  Surgeon-Major  Keegan, 
and  Mr.  Freyer,  we  find  it  works  out  at  from  2  to  5  per  cent., 
nearer  the  former  than  the  latter  figure.  In  fact,  if  the  cases 
are  selected  with  care  it  is  quite  likely  that  a  surgeon  may  have 
a  run  of  100  cases  without  a  death. 

In  America  and  England  litholapaxy  has  so  largely  displaced 
lithotomy  that  it  is  difficult  to  obtain  statistics  as  to  the  latter 
operation.  But  in  several  European  countries  litholapaxy 
appears  to  be  hardly  ever  practised,  and  from  them  we  get 
valuable  evidence  as  to  the  mortality  of  the  cutting  operations. 
For  example,  two  Russian  surgeons,  Dsime  and  Gontscharow, 
report  400  cases  of  lithotomy.  Of  these,  234  were  examples  of 
median  lithotomy  with  11  deaths — i.e,  about  5  per  cent.  There 
were  168  cases  of  suprapubic  operation  with  only  three  deaths 
— i.e.  2  per  cent. 

The  balance  of  evidence,  so  far  as  the  mortality  is  concerned, 
is  therefore  rather  in  favour  of  litholapaxy  ;  but  it  is  surprising 
how  small  is  the  difference  in  the  figures.  As  regards  the  after- 
treatment  and  length  of  time  the  patient  has  to  be  kept  in  bed, 
it  is  quite  another  matter.  After  a  successful  litholapaxy  the 
patient,  if  he  escapes  complications,  will  be  fit  to  go  to  work 
in  a  few  days.  After  a  cutting  operation,  even  if  the  bladder 
wound  has  been  sewn  up,  three  weeks  at  least,  and  possibly 
a  good  deal  longer,  must  elapse  before  he  is  fit  for  active 
work  again. 

As  regards  the  chance  of  leaving  behind  a  fragment  of  stone 
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after  litholapaxy,  the  danger  of  it  is  greatest  in  the  case  of  very 
hard  oxalate  calculi,  and  of  bladders  which  are  somewhat  rugose 
or  sacculated.  The  peculiar  click  of  a  fragment  against  the  eye 
of  the  evacuator  should  prevent  the  mistake,  and  if  in  doubt 
the  surgeon  will  do  well  to  introduce  the  cystoscope. 

Mr.  Cadge  expressed  his  belief  that  the  relapses  after  the  old 
operation  of  lithotrity  in  several  sittings  reached  to  nearly  20 
per  cent,  if  the  cases  of  phosphatic  deposits  and  concretions 
conmion  after  this  operation  are  included  among  the  examples 
of  recurrence  of  the  stone.  Litholapaxy  is  attended  with  no 
such  proportion  of  unsatisfactory  results  ;  and,  indeed,  if  the 
evacuator  be  carefully  and  thoroughly  employed,  the  relapses 
after  litholapaxy  will  probably  include  no  cases  of  recurrence 
due  to  the  actual  retention  and  subsequent  increase  of  a 
fragment. 

OPERATIONS  FOR  VESICAL  CALCULUS  IN  MALE 

CHILDREN 

In  these  young  male  subjects  the  choice  will  lie  between 
lithotrity  at  one  sitting  and  suprapubic  cystotomy.  As  a  general 
rule,  the  former  should  be  preferred. 

Lithotrity  and  litholapaxy  were  formerly  regarded  as  un- 
suited  for  the  treatment  of  stone  in  male  children,  upon  the 
following  grounds  : — (i)  The  smallness  of  the  bladder ;  (2)  the 
delicate  character  of  the  mucous  membrane  of  the  bladder  and 
urethra,  rendering  it  liable  to  laceration  ;  (3)  the  small  calibre 
of  the  urethra  ;  and  (4)  the  great  success  of  lithotomy  operations 
on  children. 

Dr.  Keegan  {Indian  Medical  Gazette,  June  and  September, 
1885)  was  the  first  systematically  to  demonstrate  the  fallacy  of 
these  objections,  and  in  his  hands  it  very  soon  became  evident 
that  litholapaxy  offered  an  excellent  means  of  treating  stone  in 
children. 

(i)  The  bladder  of  a  child,  even  if  only  two  or  three  years 
of  age,  is  large  enough  to  allow  of  the  manipulation  of  suitable 
lithotrites  and  evacuators.     In  Dr.  Keegan's  lists  of  cases  will 


CHAP.  XX]  LITHOLAPAXY  IN   MALE  CHILDREN  571 

be  found  several  successful  instances  of  litholapaxy  in  children 
of  three,  two  and  a  half,  and  two  years  of  age.  One  child's 
age  is  given  as  one  year  and  three-quarters.  The  stone  weighed 
eighteen  grains,  and  the  child  left  the  hospital  in  four  days. 

(2)  The  mucous  membrane  is  certainly  delicate,  but  it  is 
exposed  to  no  especial  risk  of  laceration  if  due  care  be  employed. 
Dr.  Keegan  very  properly  insists  that  no  one  should  attempt 
to  perform  litholapaxy  in  boys  until  he  has  first  gained  some 
experience  of  the  operation  in  male  adults. 

(3)  The  urethra  in  male  children  is  of  much  greater  calibre 
than  was  supposed.  The  nleatus  is  often  very  small,  and  has 
to  be  incised.  Dr.  Keegan  states  that  the  urethra  of  a  boy 
from  three  to  six  will  admit  a  No.  7  or  No.  8  lithotrite  (English), 
and  that  of  a  boy  from  eight  to  ten  will  admit  a  No.  10,  No.  11, 
or  possibly  even  a  No.  14. 

In  the  actual  performance  of  the  operation  the  following 
points  need  special  note  : — 

(a)  Care  should  be  taken  not  to  over-distend  the  bladder, 
as  in  children  it  is  more  liable  to  rupture  than  in  adults.  Cases 
have  occurred  in  which,  by  too  forcible  distension  with  the 
evacuator,  the  bladder  wall  has  given  way  with  fatal  result. 

(b)  The  lithotrite  must  be  completely  fenestrated.  For 
litholapaxy  in  bojrs  Dr.  Keegan  advises  a  set  of  fenestrated 
lithotrites,  running  from  No.  6  to  No.  10.  He  states  that  with 
a  No.  8  lithotrite  and  a  No.  8  evacuating  catheter  it  is  quite 
possible  to  dispose  of  a  mulberry  calculus,  weighing  between 
200  and  300  grains,  in  an  hour's  time. 

(c)  The  evacuating  catheter  should  be  provided  with  a  stylet, 
so  that  any  fragment  lodged  in  the  eye  may  be  displaced. 

(d)  The  stone  must  be  very  thoroughly  crushed,  since  the 
small  size  of  the  catheter  will  only  allow  comparatively  fine 
fragments  to  pass.  It  is  well  that  the  first  crushing  should  be 
as  complete  as  possible,  in  order  to  avoid  the  unduly  frequent 
passage  of  instruments. 

The  results  of  the  operation  in  children  are  alluded  to  on 
page  569. 
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2.  Suprapubic  Lithotomy 

The  suprapubic  operation  may  be  indicated  under  the 
following  conditions  : — 

(i)  A  large  hard  stone  in  the  bladder — ^when,  for  instance, 
the  long  diameter  exceeds  one  and  a  half  inches.  A  soft  cal- 
culus, largely  composed  of  phosphates,  may  be  safely  crushed 
when  much  exceeding  the  above  measurement  (the  exact  size 
of  any  vesical  calculus  can  always  be  ascertained  beforehand  by 
skiagraphy).  It  must  be  noted  that  the  operator's  experience 
with  the  lithotrite  largely  determines  the  size  of  the  stone  he 
may  safely  undertake  to  crush.  The  age  of  the  patient  is 
important.  Lithotrity  may  be  tried  on  an  adult  with  a  stone 
of  a  size  for  which  a  cutting  operation  would  certainly  be  in- 
dicated in  a  yoimg  child. 

(2)  Encysted  calculi,  whether  fixed  in  a  pouch  behind  a  large 
prostate  or  in  a  diverticulum  from  the  posterior  wall,  can  only 
be  dealt  with  by  suprapubic  incision.  In  the  former  case  the 
prostatic  obstruction  should,  if  possible,  be  removed  at  the  same 
time  as  the  stones.  When  a  pouch  exists  in  the  posterior  wall 
of  the  bladder  bulging  towards  the  rectum,  it  is  almost  certain 
that  calculi  will  re-form  in  it,  and  the  operation  will  require  to 
be  repeated. 

(3)  When  a  calculus  has  formed  on  a  foreign  body  of  such 
size  and  shape  that  its  removal  by  the  urethra  is  impossible. 

Median  lithotomy  is  indicated  for  calcuU  in  the  prostatic 
urethra  or  the  prostate  itself. 

Anatomical  Points.— When  empty,  the  bladder  is  flattened 
and  of  triangular  outline,  and  lies  against  the  anterior  wall  of 
the  pelvis. 

Between  this  part  of  the  pelvic  wall  and  the  adjacent  surface 
of  the  bladder  is  a  pyramidal-shaped  space  filled  with  a  loose 
connective  tissue.  On  the  summit  of  the  bladder  is  inserted 
the  remnant  of  the  urachus.  The  peritoneal  investment  of  the 
viscus,  so  far  as  its  anterior  surface  is  concerned,  never  extends 
beyond  the  attachment  of  this  structure. 
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To  the  bladder  at  its  summit  the  peritoneum  is  firmly  at- 
tached, but  to  the  anterior  abdominal  parietes  at  the  site  of 
the  reflexion  of  the  membrane  the  attachment  is  remarkably 
lax.  This  loose  connection  of  the  peritoneum  to  the  parietal 
tissues  allows  the  serous  membrane  to  accommodate  itself  to 
changes  in  the  size  and  position  of  the  bladder. 

The  conditions  under  which  the  fold  of  peritoneum  at  the 
reflexion  can  be  displaced  upwards,  and  a  portion  of  the  bladder 
be  projected  above  the  symph5rsis  pubis,  free  of  covering  from 
the  serous  membrane,  vary  somewhat  according  to  the  age  of 
the  patient. 

In  the  child  the  bladder  is  stiU  rather  an  abdominal  than 
a  pelvic  organ,  its  vertical  axis  is  elongated,  and  its  outline  is 
more  nearly  oval.  When  distended,  the  organ  tends  certainly 
to  project  towards  the  pelvic  floor  on  the  one  hand,  while  on 
the  other  it  mounts  readily  over  the  symphysis  pubis,  and 
soon  presents  a  fair  non-peritoneal  surface  above  that  bone. 
By  means  of  a  frozen  section  Symington  showed  (Edin,  Med, 
Journ,,  April,  1885)  that  in  the  case  of  a  male  child,  aged  five, 
the  injection  of  three  ounces  of  water  into  the  bladder  caused 
the  reflexion  of  the  peritoneum  to  be  carried  2*7  cm.  (i.e.  more 
than  one  inch)  above  the  symphysis  pubis. 

It  will  be  evident  therefore  that  in  children  mere  distension 
of  the  bladder — without  the  aid  of  any  rectal  tampon — will 
suffice  to  bring  the  viscus  into  a  safe  position  for  suprapubic 
lithotomy. 

About  1880  the  experimental  work  of  Garson  and  of  Petersen 
led  to  the  general  adoption  of  the  rectal  bag  in  suprapubic 
cystotomy.  It  has,  however,  been  found  that  the  bag  may 
well  be  dispensed  with,  and  that  there  are  several  dangers  and 
disadvantages  attending  its  use.  Hence  it  has  been  generally 
discarded,  and  no  description  of  it  is  therefore  called  for  in  these 
pages. 

The  empty  bladder  may  be  found  in  one  of  two  conditions 
(as  demonstrated  by  Hart  in  the  adult  female  bladder).  It 
may  be  small,  oval,  and  firm,  with  its  upper  wall  convex  towards 
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the  abdomen  (the  systolic  empty  bladder) ;  or  it  may  be  larger, 
and  soft,  with  its  upper  surface  concave  towards  the  abdomen, 
and  fitting  into  the  concavity  of  the  lower  wall  or  surface  (the 
diastolic  empty  bladder). 

When  moderately  distended,  it  is  of  rounded  outline  ;  when 
completely  distended,  it  assumes  a  more  oval  outline  and  rises 
out  of  the  pelvis.  As  the  bladder  becomes  distended,  its  fundus 
extends  more  and  more  towards  the  perineum;  its  summit  is 
brought  more  and  more  in  contact  with  the  anterior  abdominal 
parietes. 

When  the  bladder  and  the  rectum  are  both  quite  empty, 
the  apex  of  the  bladder  and  the  prevesical  reflexion  of  perito- 
neum are  a  little  below  the  upper  margin  of  the  symphysis  pubis. 

When  the  apex  of  the  bladder  is  two  inches  above  the  pubes, 
and  the  organ  is  pressed  against  the  abdominal  wall,  the  peri- 
toneal reflexion  is  probably  not  more  than  three-quarters  of 
an  inch  above  the  same  point  of  bone. 

The  mobility  of  the  bladder  and  the  laxity  of  the  peritoneal 
fold  vary  greatly  in  different  individuals,  and  are  much  in- 
fluenced by  the  physical  condition  of  the  tissues.  In  two  males, 
aged  thirty-four  and  thirty-five  respectively,  an  injection  into 
the  bladder  of  ten  oimces  raised  the  peritoneal  fold  in  one  case 
an  inch  and  three-quarters,  and  in  the  other  three-quarters  of 
an  inch.  In  fleshy  and  flabby  subjects  the  bladder  usually  will 
rise  easily  out  of  the  pelvis  against  the  abdominal  wall  when 
only  moderately  distended. 

Fig.  145  shows  the  effect  of  strong  distension  of  the  bladder 
in  an  adult.  The  bladder  assumes  a  spherical  form,  the  pros- 
tatic iirethra  becomes  nearly  horizontal,  and  the  prevesical 
fold  of  peritoneum  is  raised  2  cm.  above  the  symphysis  pubis. 
It  may  be  noted  that  in  another  case  less  forcible  distension 
might  raise  the  reflexion  of  the  peritoneum  more  than  in  the 
experiment  quoted.  It  is  not  safe  to  employ  forcible  injection 
of  fluid,  since  this  has  led  in  some  cases  to  rupture  of  the  bladder. 
In  the  case  of  a  child,  about  four  to  six  ounces,  in  an  adult 
from  ten  to  twelve,  may  be  taken  as  an  average  amount  to 
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employ.  The  bladder  should  be  slowly  filled,  and  the  surgeon 
should  estimate  the  distension  by  his  hand  placed  above  the 
pubes. 

Preparation  of  the  Patient.— If  the  bladder  be  unduly 
irritable,  it  is  recommended  that  it  be  washed  out  daily 
for  some   few  days   beforehand.      The  rectum  must  be  well 
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emptied.  In  the  adult  the  pubic  region  should  be  shaved. 
In  any  case,  the  skin  is  made  as  sterile  as  possible. 

By  means  of  the  X-rays  it  is  easy  to  have  determined  the 
exact  size  of  the  stone  before  operation.  If  more  than  one 
calculus  be  present  the  radiograph  will  have  shown  this  to  be 
the  case, 

The  patient  lies  upon  the  back,  close  to  the  right  edge  of 
the  table.     The  pelvis  should  be  so  raised  that  the  intestines 
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fztll  away  from  the  bladder.  A  few  pads  are  wedged  in 
against  the  perineum,  to  collect  any  blood  or  fluid  which  may 
run  in  that  direction,  and  packing  towels  are  placed  under  each 
loin. 

The  surgeon  stands  to  the  patient's  right,  and  the  chief 
assistant  takes  his  place  upon  the  opposite  side  of  the  table. 

Instruments  Required. — A  scalpel ;  probe-pointed  bistoury  ; 
scissors ;  sharp  hook,  blunt  hooks ;  dissecting,  artery,  and 
pressure  forceps ;  broad  rectangular  retractors ;  wound  re- 
tractors ;  sound ;  lithotomy  forceps  and  scoop ;  drainage  tube 
for  bladder  ;  needles,  sutures,  ligatures,  etc.  ;  caissons  ;  electric 
head-lamp. 

THE  OPERATION 

Distension  of  the  Bladder. — A  soft  catheter  is  passed,  the 
urine  is  drawn  off,  and  through  the  catheter  the  bladder  is 
washed  out  with  a  warm  boric  solution  (half  an  ounce  to  the 
pint).  This  is  more  conveniently  done  with  an  irrigator  than 
with  a  syringe.  The  bladder  is  now  filled  with  a  weak  warm 
solution  of  boric  acid.  In  children  from  two  to  five  years 
of  age,  three  to  six  ounces  will  probably  sufiice;  in  adults, 
eight  to  ten  or  twelve  ounces  may  be  introduced.  The  injection 
should  be  carried  out  by  means  of  an  irrigator  held  three  feet 
above  the  level  of  the  table.  The  fluid  thus  enters  the  bladder 
with  a  more  equable  stream  than  when  it  is  forced  in  by  means 
of  a  syringe.  The  quantity  of  fluid  required  must  be  placed  in 
the  irrigator,  and  no  more.  If  a  piece  of  glass  tubing  be  in- 
serted in  the  irrigator  tube  close  to  the  nozzle,  the  ease  with 
which  the  fluid  enters  can  be  noted,  as  also  the  evidence 
of  any  backward  pressure.  The  irrigator  is  detached,  and  a 
Wells  forceps  or  clip  applied  to  the  catheter  prevents  the  fluid 
from  escaping. 

Openingr  of  the  Bladder. — An  incision  about  three  inches 
in  length  is  made  precisely  in  the  median  line  immediately 
above  the  symphysis.  The  incision  should  be  extended  about 
half  an  inch  actually  over  that  process  of  bone.    There  is  no 
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linea  alba  below  the  umbilicus,  and  after  dividing  the  skin  and 
subcutaneous  tissues,  the  surgeon  may  find  muscular  fibre 
lying  across  the  line  of  the  incision.  If  the  interval  between 
the  muscles  is  not  readily  found,  the  knife  should  be  carried 
directly  through  the  muscle  fibres  themselves,  the  median  lii«e 
being  strictly  observed. 

The  wound  must  be  a  clean  one,  and  any  tearing  of  the 
parts  with  the  fingers  or  forceps,  or  the  handle  of  the  scalpel, 
to  seek  for  an  intermuscular  interval,  is  to  be  deprecated.  When 
substantial  and  powerful  muscles  are  met  with,  it  may  some- 
times be  advisable  to  divide  the  fibres  transversely,  to  a  slight 
extent,  close  to  their  attachment  to  the  bone. 

Any  bleeding  points  are  secured  with  pressure  forceps. 
The  transversalis  fascia  is  reached,  and  is  divided  in  the  same 
precise  manner  in  the  median  line. 

The  area  of  connective  tissue  overlying  the  summit  of  the 
bladder  is  now  exposed.  This  must  be  cleanly  and  precisely 
divided  with  the  scalpel,  and  the  bladder  reached  by  dissection. 

The  peritoneum  may  possibly  be  made  out,  and  can  be 
readily  pushed  upwards  with  the  left  fore-finger.  The  dissection 
necessary  to  expose  the  bladder  should  be  commenced  close  to 
the  symphysis,  and  be  continued  cautiously  upwards.  The 
peritoneum  has  been  found  adherent  over  the  symphysis,  and 
has  been  wounded.  If  such  an  accident  should  occur,  the  open- 
ing should  be  at  once  closed  by  fine  catgut  sutures.  The  safest 
course  under  such  circumstances  will  be  to  defer  completion 
of  the  operation  for  a  few  days  until  the  peritoneum  has  healed. 
Particular  caution  must  be  exercised  if  a  previous  suprapubic 
cystotomy  has  been  performed  on  the  patient.  In  one  such 
case  (a  second  large  calculus  formed  in  a  child)  I  (J.  H.) 
found  the  peritoneal  reflexion  dragged  down  by  the  scar, 
but  was  able  to  avoid  injury  to  it  by  working  behind  the  pubis. 

Wide  rectangular  metal  retractors  must  now  be  used  in 
order  to  extend  the  width  of  the  wound  to  the  utmost. 

All  bleeding  into  the  lax  connective  tissue  which  is  exposed 

must  be  arrested. 
2  L 
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Several  veins  are  met  with  ramifying  over  the  apex  of  the 
bladder.  They  must  be  avoided.  Should  any  be  divided,  the 
hemorrhage  may  be  free  ;  but  it  will  cease  when  the  bladder 
is  opened. 

The  prevesical  fat  may  be  considerable  in  quantity.  It 
should  never  be  torn  through  with  the  fingers  or  with  the 
forceps  and  the  handle  of  a  scalpel.  All  such  rough  manipu- 
lations open  the  way  for  urinary  infiltration.  The  exposure  of 
the  bladder  should  be,  as  already  stated,  by  dissection. 

All  bleeding  at  this  stage  should  be  promptly  checked,  since 
the  blood  readily  infiltrates  the  loose  tissue  in  which  the  surgeon 
is  working 

The  bladder  is  recognised  by  its  pinkish  colour,  by  its 
rounded  outline,  and  by  the  exposed  layer  of  niuscular  fibres. 
The  peritoneum,  if  in  view,  must  be  pushed  upwards  with  the 
left  forefirger,  while  the  surgeon  transfixes  the  bladder  with  a 
sharp  hook.  This  hook  should  be  introduced  transversely  across 
the  median  line,  and  should  be  inserted  near  the  upper  part  of 
the  exposed  viscus. 

The  scalpel  is  now  thrust  vertically  into  the  bladder,  exactly 
in  the  median  Une  and  just  below  the  hook,  and  is  made  to 
incise  the  organ  by  cutting  downwards  towards  the  symphysis. 
It  should  be  introduced  with  a  sharp  stab,  lest  the  undivided 
mucous  membrane  be  pushed  inwards  by  its  point. 

The  actual  opening  of  the  bladder  is  demonstrated  by  the 
escape  of  the  contained  fluid.  The  hold  upon  the  tenaculum 
should  not  be  relaxed.  The  cut  margin  of  the  bladder  on 
either  side  of  the  opening  should  now  be  seized  neatly  and 
symmetrically  with  pressure  forceps.  These  enable  the 
operator  to  maintain  a  hold  upon  the  organ  during  the 
remainder  of  the  operation,  and  they  render  the  position  of 
the  opening  perfectly  distinct. 

Very  little  tissue  need  be  taken  up  in  the  blades,  and  it 
has  not  been  shown  that  the  temporary  compression  with  the 
instruments  does  any  harm. 

When  the  forceps  are  in  place,  but  not  before,  the  tenaculum 
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may  be  removed.  Mr.  Hurry  Fenwick  uses  a  blunt  hook  with 
a  square  end,  which  is  inserted  into  the  upper  part  of  the  wound 
and  held  up  by  an  assistant.  Some  operators  prefer  to  fix  a 
stitch  through  the  bladder  wall  on  each  side  of  the  incision 
at  this  stage,  to  be  used  as  retractors. 

When  the  bladder  collapses,  the  fold  of  peritoneum  may 
present  at  the  upper  angle  of  the  wound.  The  tenaculum  keeps 
it  out  of  the  way,  but  it  may  be  noted  that  the.  membrane  has 
been  inadvertently  injured  at  this  stage. 

Unless  means  such  as  have  been  described  are  taken  to  pre- 
vent the  sinking  of  the  bladder,  its  anterior  wall  may  descend 
into  the  pelvis,  and  much  damage  may  be  done  to  the  soft  parts 
in  endeavouring  to  draw  it  up  again.  The  finger  should  not 
be  prematurely  thrust  into  the  opening,  and  should  never  be 
introduced  until  the  margins  of  the  orifice  have  been  fixed.  Ill- 
considered  attempts  in  this  direction  may  cause  the  bladder 
to  be  pushed  before  the  finger,  the  opening  to  be  closed, 
and  the  viscus  to  be  separated  from  the  surface  of  the 
pubes. 

The  haemorrhage  from  the  edges  of  the  wound  in  the  bladder 
may  be  a  little  free  at  first,  but  it  soon  ceases. 

As  soon  as  the  bladder  has  been  opened,  an  assistant  may 
remove  the  soft  catheter. 

The  surgeon  holds  the  right-hand  pair  of  retaining  forceps, 
while  the  assistant  holds  the  left ;  and  with  the  opening  thus 
fixed,  the  right  forefinger  is  introduced  into  the  bladder. 

The  opening  may  be  enlarged  with  a  blunt-pointed  bistoury 
as  required.  There  is  no  need  to  make  the  orifice  so  small  that 
the  finger  has  to  be  wormed  in. 

The  stone  is  now  extracted.  For  this  purpose  lithotomy 
forceps  may  be  used,  or  the  scoop  may  be  found  to  be  of  greater 
service,  or  the  two  fore-fingers  may  be  employed  forceps-wise. 

Should  any  ddbris  remain,  or  should  the  urine  be  putrid, 
the  bladder  should  be  well  washed  out. 

In  a  perfectly  straightforward  case  this  may  be  dispensed 
with.      Before  the  operation  is  concluded,  the  interior  of  the 
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bladder  should  be  thoroughly  explored  with  the  finger.  The 
retaining  forceps  are  removed  from  the  bladder. 

Two  or  three  sutures  of  silkworm  gut  are  introduced  into 
the  upper  part  of  the  parietal  wound,  each  suture  including 
the  whole  thickness  of  the  divided  tissues. 

The  question  of  suture  of  the  bladder  and  total  closure  of 
the  surface  wound  is  considered  in  the  next  section. 

Suturing*  of  the  Bladder. — ^This  is  an  ideal  method  of  con- 
cluding the  operation  whenever  it  can  be  carried  out.  The 
bladder  wound  should  be  closed  by  suture  in  children,  and  in 
healthy  adults  provided  that  the  viscus  itself  is  normal. 

It  is  not  wise  to  attempt  it  in  aged  subjects,  in  those  who 
have  cystitis,  or  in  cases  where  the  operation  has  been  protracted 
and  the  margins  of  the  bladder  wound  are  much  bruised,  as  in 
the  extraction  of  a  large  calculus. 

The  appUcation  of  the  sutures  is  comparatively  easy  in 
children  and  in  thin  adults.     It  is  difficult  in  the  corpulent. 

The  opening  into  the  bladder  is  fixed,  and  is  held  up  by 
two  blimt  hooks,  one  inserted  at  each  extremity  of  the  woimd. 
By  means  of  these  hooks  the  margins  of  the  incision  aie  kept 
steady  and  parallel  with  one  another.  Fine  catgut  should  be 
employed.  The  sutures  should  be  interrupted,  and  should  be 
in  two  rows  or  layers.  The  deeper  series  should  include  the 
mucous  membrane.  The  surface  layer  should  include  the  other 
coats.  All  sutures  should  be  introduced  by  means  of  a  curved 
needle  in  a  holder,  and  be  very  closely  applied. 

A  small  gauze  drain  is  introduced  into  the  lower  part  of  the 
parietal  wound,  which  is  then  closed. 

A  dry  dressing  is  applied.  The  drain  may  be  removed  in 
forty-eight  hours.  Sometimes,  however,  leakage  occurs  after  a 
few  days,  and  drainage  must  be  provided  for. 

The  bladder  is  left  undisturbed.  No  catheter  is  tied  in, 
nor  is  any  drain  through  the  perineum  necessary.  If  the  patient 
cannot  pass  water,  a  soft  catheter  must  be  introduced  as  often 
as  required. 

After-treatment. — If   the  wound  in  the  bladder  has  been 
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closed  by  sutures,  the  after-treatment  of  the  case  is  conducted 
upon  the  lines  observed  after  any  ordinary  abdominal  section. 

The  question  of  the  employment  of  the  catheter  has  already 
been  alluded  to.  The  superficial  sutures  may  be  removed  at 
the  end  of  a  week  ;  and  if  all  goes  well,  the  patient  may  be 
sitting  up  in  ten  days. 

If  the  wound  in  the  bladder  has  been  left  open,  it  is  dressed 
in  the  ordinary  way,  and  about  twelve  hours  after  the  operation 


FIG.  14G.— irving's  apparatus  por  vss  ^pteh  sltrapi 

it  should  be  covered  by  means  of  the  dressing  devised  by  Mr. 
Hamilton  Irving,  manufactured  by  Montague,  of  69,  New  Bond 
Street,  London,  and  described  in  the  Lancet  for  Dec.  21st, 
1907  {Fig.  146)  :— 

"  It  consists  of  a  celluloid  cap  kept  in  place  over  the  suprapubic 
wound  by  elastic  pressure  and  possessing  outlet  tubes  for  the  escape 
of  urine.  The  celluloid  portion  is  shaped  like  a  straw  hat  having  a 
small  rim  slightly  curved  with  an  upward  concavity  and  a  crown  that 
can  be  removed  like  a  lid.  It  is  fastened  in  place  by  means  of  an 
elastic  strap  passing  round  the  abdomen,  to  the  ends  of  which  elastic 
bands  are  fixed,  and  a  tendency  to  slip  upwards  is  counteracted  by 
tapes  passing  from  the  lower  end  round  the  perineum,  and  tied  to 
loops  in  the  abdominal  strap.     The  elastic  bands  have  eyes  which 
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fit  over  hooks  on  the  celluloid  cap  or  *  hat.'  .  .  .  The  rim  being 
curved,  its  edges  do  not  indent  the  skin  in  any  way.  The  urine  escapes 
by  two  outlets,  one  on  each  side  at  the  lower  end  of  the  apparatus, 
and  passes  through  indiarubber  tubing  into  a  suitable  urine  bottle 
which  rests  in  bed  between  the  patient's  legs.  The  lid  is  easily  slipped 
on  and  off,  and  has  a  hole  in  the  centre  large  enough  to  admit  a 
No.  24  F  catheter." 

The  wound  is  left  open  underneath  the  cap. 

This  admirable  apparatus  has  been  in  use  at  the  London 
Hospital  for  more  than  a  year,  and  is  found  to  save  the  time 
and  expense  of  dressings,  and  to  keep  the  patient  absolutely 
dry.  The  bladder  can  be  washed  out  through  the  hole  in  the 
top  without  wetting  the  patient,  and  the  patient  can  lie  on 
either  side  in  comfort.  The  daily  amount  of  urine  passed  can 
be  estimated. 

It  should  take  the  place  of  all  other  methods  of  dressing  the 
wound.  It  is  far  superior  to  Colt's  apparatus,  which  is  most 
disappointing  for  practical  purposes. 

If  for  any  reason  Irving's  dressing  is  impracticable  the  after- 
treatment  becomes  very  tedious,  and  demands  infinite  care. 
The  bed  must  be  protected  by  mackintosh  sheets,  placed  beneath 
the  usual  draw-sheets.  A  ^  large  cradle  is  spread  across  the 
pelvis.  The  care  of  the  wound  will  demand  the  constant  and 
undivided  attention  of  a  nurse. 

The  skin  of  the  perineum,  buttocks,  and  lower  part  of  the 
abdomen  should  be  kept  as  dry  as  possible,  and  should  be 
smeared  with  lanoline  to  prevent  the  irritating  effects  of  the 
contact  of  urine.  Over  the  wound  should  be  placed  a  large 
sponge,  and  above  the  sponge  should  be  a  large  pad  of  absorbent 
wool,  appUed  transversely,  like  a  scarf,  from  one  side  of  the 
groin  to  the  other. 

This  pad  rests  upon  the  pubes.  It  keeps  the  sponge  in 
place,  and  serves  to  absorb  any  urine  which  may  escape  the 
sponge.  It  may  be  conveniently  replaced  by  pads  of  cyanide 
gauze,  frequently  changed. 

Not  less  than  twenty  sponges  should  be  in  use. 
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The  arrangement  of  the  bed-clothes  over  the  cradle  allows 
the  part  to  be  always  in  view,  the  patient's  trunk  and  limbs 
being  well  covered  up  with  blankets. 

The  sponges  and  wool  pad  must  be  changed  as  often  as 
needed — possibly  two,  three,  or  four  times  in  the  hour.  The 
pad  is  of  course  thrown  away,  but  the  sponge  can  be  used  over 
and  over  again.  Each  sponge  is  well  rinsed  in  water,  is  then 
immersed  for  some  hours  in  carbolic  lotion,  is  once  more  rinsed, 
and  is  then  dried  ready  for  use. 

Before  each  sponge  and  scarf  of  wool  are  applied,  the  skin 
should  be  rapidly  dried  and  covered  with  lanoline  or  benzoated 
lard.     No  bandage  is  required. 

3.  Median  Perineal  Lithotomy 

Although  not  often  performed  by  English-speaking  surgeons 
now,  this  operation  has  a  considerable  vogue  on  the  Continent. 
The  indications  for  it,  and  its  mortality,  have  already  been 
referred  to  (pages  572  and  569).  It  is  especially  suitable  for 
small  hard  calculi  lodged  in  the  pouched  and  dilated  prostatic 
urethra ;  it  is  quite  unsuited  for  large  vesical  stones.  Its  chief 
advantage  over  suprapubic  lithotomy  is  that  there  is  no  risk 
of  wounding  the  peritoneum  ;  it  is  doubtful  whether  the  perineal 
wound  heals  any  more  quickly  than  the  other. 

Instruments  Required. — Grooved  staff  ;  pointed  bistoury  ; 
Little's  director  or  Teale's  gorget ;  lithotomy  forceps  and  scoop  ; 
sound ;  probe ;  pressure  forceps ;  Clover's  crutch,  etc.  The 
staff  is  a  curved  one,  with  the  groove  running  along  the  middle 
of  its  under  (convex)  surface. 

Preparatory  Treatment.— This  is  represented  by  absolute 
rest  in  bed  for  a  few  days  beforehand,  during  which  time  the 
bladder  is  washed  out  twice  a  day,  and  the  kidneys  are  flushed 
out  with  copious  drinking  of  bland  fluids,  and  urinary  antiseptics, 
such  as  urotropine  or  salol.  It  is  most  desirable  to  get  the  urine 
into  as  healthy  a  condition  as  possible  before  operating.  This 
applies  to  all  cutting  operations  on  the  bladder  or  urethra. 
Small  doses  of  calomel  to  inhibit  the  growth  of  the  colon  bacillus 
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are  also  of  value.  It  is  most  desirable  that  the  rectum  be  empty. 
It  should  be  ascertained  that  the  whole  of  the  enema  has  been 
returned. 

Placing*  of  the  Patient  in  Position,  and  Introduction 
of  the  Staff. — The  anaesthetic  is  administered,  and  as  soon 
as  the  patient  is  insensible  the  anklets  and  wristbands  may 
be  applied.  The  patient  is  now  brought  down  to  the  end  of 
the  table  until  the  buttocks  are  projecting  over  the  actual  foot 
of  the  table.  In  this  position,  and  while  the  legs  are  hanging 
towards  the  floor,  the  staff  may  be  introduced.  As  soon  as 
it  is  in  place,  the  knees  are  very  carefully  brought  up  towards 
the  chest,  and  the  patient  is  fixed  in  the  lithotomy  position. 
It  is  very  undesirable  to  introduce  the  staff  while  the  patient 
is  lying  flat  upon  the  table,  and  before  any  step  has  been  taken 
to  bring  him  into  position.  The  rough  movements  necessary  may 
cause  the  staff  to  damage  the  bladder  or  urethra.  If  the  stail  be 
introduced  as  above  advised,  all  the  rough  movements  are  over, 
and  nothing  remains  but  gently  to  flex  the  thighs  upon  the  pelvis. 

The  assistant  who  introduces  the  staff  must  not  take  his 
fingers  off  the  instrument  until  it  is  finally  removed  from  the 
bladder.  The  staff  may  be  introduced  after  the  patient  has 
been  placed  in  the  lithotomy  position,  but  the  manoeuvre  is 
less  easy  to  execute.  When  a  Clover's  crutch  is  used  in  place 
of  the  anklets,  it  is  almost  impossible. 

The  patient  being  in  the  well-known  Hthotomy  position,  the 
surgeon  seats  himself  beyond  the  end  of  the  table,  his  face  being 
on  a  level  with  the  patient's  perineum. 

Two  assistants  are  required  to  support  the  legs,  and  it  is 
their  duty  to  see  that  the  patient  is  kept  immovable,  that  the 
median  line  of  the  perineum  is  exactly  vertical,  and  that  the 
knees  are  symmetrically  separated. 

A  third  assistant  is  responsible  for  the  extremely  important 
duty  of  holding  the  staff  ;  and  to  the  exact  performance  of  this 
office  he  should  devote  his  entire  attention. 

A  fourth  assistant  may  stand  by  the  surgeon's  side,  to  hand 
instruments,  etc. 
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The  presence  of  the  stone  should  be  verified  by  the  staff 
or  by  a  sound  previously  introduced. 

The  staff  is  held  quite  perpendicularly,  and  its  concavity  is 
drawn  well  up  against  the  bony  arch  of  the  pubes.  It  is  held 
rigidly  and  exactly  in  the  median  line.  The  assistant's  thumb 
is  placed  upon  the  rough  handle,  while  his  fingers  grasp  the 
shaft.  There  must  not  be  the  least  rotation  of  the  instrument 
to  one  side  or  the  other.  In  this  position  it  is  held  throughout 
the  operation  and  until  it  is  withdrawn.  The  assistant  at  the 
same  time  holds  up  the  penis  and  scrotum,  and  sees  that  the 
perineal  raphe  is  exactly  vertical. 

The  surgeon  inserts  the  left  index  finger  into  the  rectum, 
and  steadies  the  staff  with  the  point  of  the  finger,  which  is  pressed 
against  it  at  the  apex  of  the  prostate. 

The  narrow  bistoury  is  now  thrust  into  the  median  raphe  of 
the  perineum  half  an  inch  in  front  of  the  anus.  It  is  introduced 
horizontally,  and  with  the  cutting  edge  directly  upwards.  The 
groove  in  the  staff  is  hit  at  the  point  where  it  is  steadied  by 
the  finger  in  the  rectum.  The  groove  is  entered  at  this  point, 
and  by  continuing  to  thrust  the  knife  deeper  the  apex  of  the 
prostate  is  slightly  incised.  The  membranous  urethra  is  cut 
through  as  the  knife  is  being  withdrawn,  and  the  external 
woimd  is  enlarged  to  the  extent  of  about  one  inch  by  cutting 
upwards  as  the  knife  is  being  removed. 

As  the  urethra  is  incised,  the  handle  of  the  knife  will  be 
pointing  almost  directly  downwards  ;  as  the  integuments  are 
divided,  the  handle  will  be  pointing  upwards.  Special  care 
must  be  taken  to  avoid  wounding  the  bulb. 

A  Little's  director,  or  a  Teale's  gorget,  is  now  introduced 
along  the  groove  of  the  staff  into  the  bladder.  It  is  held  in  the 
left  hand.  The  staff  is  then  withdrawn.  Guided  by  the  director, 
which  is  retained  in  position  until  the  operation  is  complete, 
the  operator  gradually  worms  his  right  fore-finger  into  the 
bladder,  dilating  its  orifice.  The  forceps  are  now  introduced 
and  the  stone  is  withdrawn. 

A  rubber  drain  (without  lateral  openings)  is  introduced  so 
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that  one  end  projects  just  within  the  bladder.  It  is  secured 
in  this  position  by  a  silkworm-gut  suture  on  either  side  of  the 
small  wound,  which  takes  a  hold  of  the  tube.  The  latter  is 
long,  and  is  employed  to  drain  the  urine  for  a  few  days  into  a 
vessel  suitably  placed  at  the  side  of  the  patient's  bed.  The 
wound  is  dressed  with  moist  sterile  gauze  packed  round  the 
tube  and  held  in  place  by  a  T-bandage. 

After-treatment  in  Median  Lithotomy.— The  patient  is 
placed  on  a  narrow  bed  with  a  firm  horsehair  mattress,  pro- 
tected by  a  waterproof  sheet.  Beneath  the  buttocks  are  kept 
squares  of  old  sheeting,  which  can  be  changed  as  often  as  they 
are  wetted  with  urine.  In  addition  to  the  sheets,  large  sponges 
may  be  employed  to  absorb  the  escaping  urine.  They  can  be 
readily  changed  without  disturbing  the  patient,  they  are  easily 
cleansed,  and  if  plenty  are  employed,  and  each  one  is  allowed 
to  lie  for  some  time  in  a  carbolic  solution  before  it  is  used  again, 
the  same  sponges  can  be  employed  over  and  over  again.  They 
need  to  be  well  dried  by  heat  before  being  applied,  and  may 
be  dusted  with  iodoform. 

A  rope  and  handle  bar  suspended  above  the  bed  will  enable 
the  patient  to  raise  his  pelvis  readily  when  the  squares  of  sheet- 
ing are  changed.  The  knees  should  be  supported  by  separate 
pillows,  with  an  interval  between  them.  Nothing  must  obstruct 
the  free  exposure  of  the  tube. 

If  the  escape  of  urine  ceases,  and  there  is  pain  about  the 
bladder,  the  tube  may  be  pushed  a  little  further  in,  or  a  soft 
rubber  catheter  may  be  introduced  through  it  into  the  bladder. 

In  most  cases  the  tube  may  be  removed  in  thirty-six  or 
forty-eight  hours.  In  some  few  instances — especially  when  there 
have  been  difficulties  of  micturition  previous  to  the  operation — 
the  tube  may  have  to  be  retained  for  three  or  four  days,  or 
even  longer. 

The  parts  exposed  to  the  contact  of  urine  should  be  dried 
as  frequently  as  is  possible.  The  scrotum  should  be  kept  away 
from  the  perineum  by  a  simple  suspender  or  "  crutch  pad." 
When  the  mine  is  alkaline  and  irritating,  the  skin  of  the  buttocks 
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and  perineum  should  be  well  smeared  with  vaseline  and  lanoline, 
after  each  change  of  the  sheets  or  sponges.  In  cases  of  actually 
putrid  urine  the  bladder  should  be  washed  out  two  or  three 
times  a  day  with  a  warm  solution  of  boric  acid.  The  urine 
begins  to  flow  by  the  urethra  as  a  rule  between  the  eighth  and 
twelfth  day,  and  the  perineal  wound  is  generally  healed  and 
the  patient  '*  cured  "  within  the  month.  The  same  care  in  the 
diet  is  observed  as  is  customary  after  all  major  operations.  If 
the  bowels  are  not  opened  by  the  third  day,  a  laxative  should 
be  given. 

The  following  complications  may  occur  during  the  after- 
treatment  : — Retention  of  urine  from  blocking  or  displacement 
of  the  tube.  Suppression  of  urine  in  cases  in  which  the  kidneys 
are  diseased.  Incrustation  of  the  wound  with  phosphates  may 
occur  when  the  urine  is  ammoniacal  and  there  is  much  cystitis. 
This  is  especially  met  with  in  aged  and  feeble  patients.  The 
condition  is  treated  by  frequent  irrigation  of  the  bladder  with 
boric  acid  lotion  or  mildly  acidulated  solutions,  and  by  con- 
stant attention  to  the  wound.  Epidid)nnitis  is  very  rarely 
met  with  after  median  lithotomy.  Cellulitis  from  urinary  in- 
filtration is,  of  all  the  possible  complications,  one  of  the  most 
serious.     It  is  fortunately  uncommon. 

4.  Treatment  of   Stone   in   Women 

(i)  In  the  case  of  quite  small  stones  the  urethra  may  be 
dilated,  and  the  stone  removed  by  suitable  forceps. 

The  dilatation  of  the  urethra  is  best  accomplished  by  Hegar's 
uterine  dilators  while  the  patient  is  in  lithotomy  position  and 
under  an  anaesthetic.  The  canal  can  soon  be  sufficiently  dilated 
to  admit  the  fore-finger,  the  amount  of  laceration  is  reduced  to 
a  minimum,  and  the  subsequent  incontinence  is  of  short  dura- 
tion. The  process  of  dilatation  should  be  slowly  carried  out,  and 
each  dilator  be  introduced  gently. 

(2)  In  the  case  of  larger  stones,  which  could  not  be  removed 
by  the  above  method,  the  urethra  should  be  dilated  by  Hegar's 
dilators  until  the  canal  will  admit  the  fore-finger;  a  lithotrite 
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is  then  introduced,  and  the  stone  crushed  at  one  sitting,  the 
fragments  being  removed  by  a  large  evacuating  catheter. 

The  comparatively  large  size  to  which  the  urethra  may  be 
dilated  renders  the  operation  of  litholapaxy  simple  and  efficacious. 
The  pelvis  should  be  well  raised  while  the  lithotrite  is  being  used. 

By  this  method  stones  up  to  the  weight  of  one  and  a  half 
or  two  ounces  may  be  dealt  with. 

(3)  The  largest  vesical  calculi — ^those  weighing  three  or  more 
ounces — should  be  dealt  with  by  suprapubic  lithotomy. 

In  no  operation  upon  the  adult  female  for  the  removal  of 
stone  is  it  necessary  to  incise  the  neck  of  the  bladder. 

Vaginal  lithotomy  has  been  replaced  by  litholapaxy  and 
suprapubic  lithotomy. 

It  should  be  noted  that  a  large  proportion  of  the  calculi 
met  with  in  women  are  found  roimd  foreign  bodies  which  have 
been  introduced  per  urethratn.  For  example,  we  have  operated 
on  a  case  in  which  a  candle  had  been  thus  introduced,  in  another 
a  thermometer,  in  another  a  large  hair-pin,  etc. 

The  removal  of  these  foreign  bodies  may  require  great  care 
to  prevent  damage  to  the  bladder  wall. 

5.  Removal  of  Tumours  of  the  Bladder 

Within  recent  years  certain  cases  of  vesical  tumour  have 
been  very  successfully  dealt  with  by  operation,  and  in  many 
the  procedure  has  been  followed  by  complete  cure.  In 
instances  in  which  the  operation  has  been  of  necessity  incom- 
plete, or  in  which  a  rapid  recurrence  of  the  growth  has  super- 
vened, considerable  relief  has  usually  been  given  to  the  patient, 
and  the  more  distressing  symptoms  have  been  got  rid  of. 

The  method  of  treating  vesical  growths  by  deliberate  opera- 
tion was  prominently  brought  before  the  notice  of  surgeons  by 
Sir  Henry  Thompson,  who  in  1883  published  an  account  of 
twelve  cases  so  treated  {Med.-Chir,  Trans,,  vol.  Ixvi.,  page  349). 

Mr.  E.  Hurry  Fen  wick's  monographs  on  the  subject  are 
noteworthy. 

The    suprapubic    route    alone   gives   proper    access   to    the 
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tumour  and  enables  its  removal  to  be  accomplished  under  the 
eye  of  the  surgeon.  Hence  this  method  is  now  advocated, 
the  perineal  route  being  entirely  abandoned.  If  possible,  the 
size  and  position  of  the  tumour  should  have  been  previously 
ascertained  by  means  of  the  cystoscope.  Unfortunately  the 
hematuria  which  is  the  chief  symptom  of  vesical  growths 
renders  such  examination  difficult. 

Special  Instruments  Required. — Thompson's  tumour  forceps ; 
long  curved  or  l)ent  uterine  scissors  ;  Fenwick's  metal  caissons 
of  various  sizes ;  long  sponge- 
holding  forceps ;  biting  for- 
ceps ;  caisson  forceps  with  re- 
movable handles  ;  sharp  hooks ; 
square  blunt  hook  for  holding 
up  bladder  wall  ;  electric  head- 
lamp. 

The  Operation. — The  pelvis 
being  raised,  the  bladder  is 
gently  distended  with  sterihsed 
water  introduced  through  a 
rubber   catheter.      Through  a 

median  incision  made  imme-  i,,^  ,.7— villous  papilloma  of  pos- 
diately  above  the  pubes  the  ^^■'"°Jlar**ypbhtroph'v'"'"''  *'^" 
bladder  wall  is  exposed  and  in- 
cised with  the  aid  of  the  sharp  hook.  The  incision  should  be  smaU, 
and  the  index  finger  should  at  once  be  introduced  to  examine 
the  growth,  to  ascertain  its  exact  point  of  attachment,  its  degree 
of  firmness,  and  the  width  of  its  base.  In  three  out  of  four 
cases  both  of  innocent  and  malignant  tumours  the  attachment 
will  be  found  in  the  region  of  the  trigone,  on  the  posterior  wall. 
It  is  now  necessary  to  introduce  a  speculum  through  the  bladder 
wound,  which  may  be  enlarged  with  a  bistoury  for  this  purpose. 
The  edges  of  the  vesical  wound  are  secured  with  two  long  silk 
sutures,  which  serve  as  retractors,  or  with  a  blunt  hook.  A 
vaginal  speculum,  or  a  metal  caisson,  is  then  introduced  and  all 
fluid  mopped  up  with  sponges,  and  the  tumour  inspected  by  means 
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of  a  head-lamp.  In  many  cases  the  tumour  can  be  dealt  with 
through  the  speculum,  which  has  the  advantage  of  preventing 
access  of  urine  during  the  manipulation.  If,  however,  the  base 
of  the  tumour  is  too  broad  for  this,  it  is  unsuitable  for  this  form 
of  operation,  and  can  only  be  removed  by  some  method  which 
aims  at  excising  the  whole  thickness  of  the  wall  of  the  bladder. 

The  growth,  when  exposed  through  the  caisson  and  carefully 
examined  by  inspection,  may  be  found  to  have  a  narrow  pedicle, 
a  broad  pedicle,  or  be  sessile.  The  last  two  conditions  are  evidence 
of  malignancy,  and  unless  the  surgeon  is  prepared  to  excise 
part  or  whole  of  the  bladder  wall,  nothing  more  can  be  done 
than  removal  of  the  projecting  mass  as  a  palliative  measure. 
In  the  case  of  a  villous  tmnour  with  a  narrow  stalk,  not  only 
must  the  stalk  be  removed,  but  also  a  considerable  area  of  mucous 
membrane  round  the  stalk,  so  as  to  diminish  the  likeUhood  of  a 
recurrence.     The  chief  difficulty  is  haemorrhage. 

Incision  is  made  through  the  mucous  membrane  all  round 
the  pedicle  half  an  inch  away  from  it.  A  pair  of  narrow  clutch 
forceps  with  curved  lower  ends  is  then  applied  round  the  pedicle 
beneath  the  mucous  membrane,  and  the  growth  cut  or  twisted 
off  beyond  it. 

If  the  pedicle  be  stout,  it  may  be  grasped  and  fixed  close 
to  the  bladder  wall  by  means  of  a  pair  of  pressure  forceps  bent 
at  a  suitable  angle.  The  neck  is  then  grasped  by  a  straight 
pair  of  pressure  forceps  at  a  little  distance  from  the  first  pair, 
and  is  twisted  off  by  rotating  the  instnunent  last  introduced. 

If  the  growth  be  very  vascular,  the  main  vessels  running  into 
it  can  be  secured  by  catgut  sutures  which  under-nm  them  be- 
neath the  mucous  membrane.  Such  ligatures  are  introduced 
by  a  curved  needle  before  the  tumour  is  excised  (C.  B.  Lock- 
wood).  At  the  same  time,  the  fewer  Ugatures  left  in  the  bladder 
the  better,  as  they  are  apt  to  attract  phosphatic  concretion. 
To  apply  these  sutures  the  caisson  must  be  removed,  and  the 
base  of  the  bladder  brought  up  into  the  wound  by  a  finger  in 
the  rectum. 

If  the  growth  have  a  broader  base,  it  may,  if  it  be  well  defined, 
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be  transfixed  close  to  the  bladder  wall  by  means  of  a  rectangular 
needle  in  a  handle,  and  be  then  ligatured  with  silk  in  two  segments. 
The  bent  uterine  scissors  will  be  found  useful. 

Some  of  the  softer  and  more  diffused  growths  can  be  scraped 
away  with  the  finger-nail,  or  with  a  curette  or  sharp  spoon. 

Others,  of  greater  substance,  can  be  removed  piecemeal 
with  Thompson's  forceps  (Fig.  148),  and  the  resulting  stump 


then  well  scraped  with  Volkmann's  spoon.  This  is  the  method 
which  would  be  applied  to  epitheliomatous  growths. 

After  the  removal  of  extensive  growths  the  bladder  may 
be  well  nibbed  out  with  a  Turkey  sponge,  which  will  remove 
all  detached  or  partly-detached  fragments. 

Haemorrhage  from  the  pedicle  is  the  main  danger  of  the 
operation.  It  is  far  more  imder  control  if  the  operation  be 
performed  with  a  caisson  and  head-lamp.  The  pedicle  may 
be  crushed  or  twisted   before  being  cut,  or  it  may  even  be 
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undersewn  with  catgut.  Firm  pressure  with  hot  sponges, 
followed  by  pressure  with  a  sponge  soaked  in  adrenalin  solu- 
tion, will  often  check  the  bleeding.  If  it  cannot  be  stopped  by 
any  of  these  measures  a  pair  of  bladder  forceps,  with  remov- 
able handles,  should  be  applied  to  the  bleeding  point  through 
the  caisson.  The  handles  are  then  removed,  the  caisson  slipped 
out,  and  the  forceps  left  in  for  forty-eight  hours.  These  forceps, 
as  designed  by  Mr.  Hurry  Fen  wick,  are  made  by  Weiss. 

The  patient  is  placed  in  bed  with  the  foot-end  raised  on 
twelve-inch  blocks,  so  as  to  lower  the  pressure  in  the  pelvic 
vessels,  and  given  injections  of  "  ernutin." 

If  these  measures  are  used,  the  bleeding  will  never  prove 
serious. 

The  rectal  bag  should  no  longer  be  used.  It  has  dangers  of 
its  own,  and  its  pressure  causes  venous  engorgement.  Two 
fingers  of  an  assistant  introduced  into  the  rectum  will  bring 
the  growth  more  readily  into  view  if  found  necessary. 

The  bladder  should  always  be  drained  through  the  supra- 
pubic opening,  as  it  is  almost  impossible  to  stop  all  the  bleed- 
ing, and  there  is  less  risk  from  the  effects  of  the  cystitis  which 
usually  follows  the  operation.  If  a  very  large  opening  has  been 
made,  it  can  be  diminished  by  means  of  catgut  sutures,  taking 
up  the  muscular  and  outer  coats  only. 

The  after-treatment  of  the  case  is  the  same  as  is  observed 
after  suprapubic  lithotomy  and  cystotomy. 

6.  Partial  Resection  of  the  Bladder 

This  operation  is  suitable  for  stalked  malignant  tumours  or 
for  small  sessile  tumours  away  from  the  trigone.  Unfortunately, 
such  cases  are  rare. 

The  bladder  is  explored  by  the  suprapubic  route.  If  the 
growth  is  in  the  anterior  or  lateral  walls,  the  peritoneum  need 
not  be  opened.  If  it  is  on  the  posterior  wall,  well  above  the 
trigone,  the  patient  is  shifted  into  the  Trendelenburg  position, 
the  bladder  dried  out,  the  peritoneum  opened  in  the  middle 
line   in    front,    and   the   intestines   carefully  packed   off   with 
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rolls  of  gauze,  so  as  to  leave  the  back  of  the  bladder  well 
exposed. 

With  a  pair  of  scissors  or  a  stout  knife  the  bladder  wall  is 
cut  clean  through  at  the  distance -of  an  inch  or  more  from  the 
edge  of  the  growth.  Bleeding  points  are  picked  up  and  tied 
as  the  cuts  are  made.  If  one  ureter  is  encroached  upon,  it  is 
cut  across  an  inch  above  the  bladder,  and  the  distal  portion 
removed  with  the  bladder  wall.  The  proximal  end  is  inserted 
afresh  into  another  part  of  the  bladder  wound,  care  being  taken 
not  to  narrow  the  ureteric  opening  by  the  sutures  which  fix  it  in 
place. 

The  wound  in  the  bladder  wall  is  sutured  by  a  continuous 
catgut  stitch  which  picks  up  all  the  coats  except  the  mucous 
membrane.  This  is  bound  by  a  second  layer  of  stitches.  The 
peritoneum  is  stitched  up  after  a  peritoneal  toilet.  The  bladder 
is  drained  through  the  original  suprapubic  extraperitoneal 
incision,  and  usually  heals  readily. 

We  have  seen  this  operation  yield  brilliant  results  in  properly 
selected  cases.  And  the  chance  of  recurrence  after  it  is  much 
less  than  after  the  usual  intravesical  oi>eration. 

7.   Total  Resection  of  the  Bladder 

This  has  been  carried  out  with  success  in  a  fair  number  of 
cases.  The  ureters  should  be  brought  out  on  to  the  loin,  as 
described  above  (page  552).  The  bladder  is  exposed  by  a  T- 
shaped  incision  above  the  pubes,  is  not  opened,  but  is  shelled 
out  of  its  bed  extraperitoneally  if  possible,  and  its  connection 
with  the  ureters,  rectum,  and  membranous,  urethra  secured. 
This  operation  is  suitable  chiefly  for  cases  with  multiple  recurrent 
papillomata,  which  threaten  the  patient's  life  from  loss  of  blood. 
For  further  details  the  reader  is  referred  to  Rovsing's  paper 
(see  page  552),  and  to  a  paper  by  Watson,  Annals  of  Surgery,  vol. 
xlii.,  page  805. 

Growths  of  the  female  bladder  can,  in  the  great  majority 
of  instances,  be  dealt  with  through  the  urethra.  The  urethra 
is  most  conveniently  dilated  by  means  of  Hegar's  uterine  dilators. 

2  M 
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The  process  is  rather  slow,  but  it  is  satisfactory,  and  leads  to 
the  minimum  amount  of  laceration  of  the  part.  After  sufficient 
dilatation  the  finger  can  be  introduced,  and  the  growth  examined. 

Pedimculated  tumours  have  been  dragged  sufficiently  far 
forwards  to  enable  a  ligature  or  the  loop  of  an  icraseur  to  be 
applied  to  their  pedicles. 

Other  tumours  may  be  torn  or  bitten  off  with  forceps,  while 
the  softer  and  more  diffused  growths  may  be  scraped. 

Larger  and  multiple  vesical  tumours  are  better  dealt  with 
through  a  suprapubic  incision. 

The  results  of  operations  for  the  removal  of  vesical  growths 
may  be  said  to  be  on  the  whole  distinctly  satisfactory.  The 
period  has  not  yet  been  reached  when  any  substantial  value 
can  attach  to  the  publication  of  statistics. 

Dr.  Stein's  table,  published  in  1885,  gave  the  general  mor- 
tality of  all  operations  for  vesical  growths  as  39*8.  Since  1885 
the  aspect  of  the  operation  has  been  much  altered,  and  the 
mortality  has  been  greatly  reduced. 

It  may  be  said  that  while  a  certain  number  of  cases  are 
entirely  cured,  a  large  number  show  a  recurrence  of  the  growth, 
but  that  even  in  the  worst  cases  the  operation  affords  the  patient 
very  substantial  relief  and  prolongs  life. 


CHAPTER  XXI 
RUPTURE  OF  THE  BLADDER 

The  successful  treatment  of  rupture  of  the  bladder  by  opera- 
tion is  of  quite  recent  date,  and  may  be  said  to  date  from  the 
publication  of  the  late  Sir  William  MacCormac's  cases  in  1885. 
Previously  to  this  time  many  surgeons  had  pointed  out  the 
importance  of  early  operation,  and  valuable  monographs  on  the 
symptoms,  etc.,  had  appeared  by  the  late  W.  Rivington,  C.  Heath 
{Med.-Chir.  Trans.,  vol.  Ixii.),  and  others.  But  for  some  reason 
which  is  hard  to  find,  no  successful  case  of  the  operation  had 
been  recorded  until  MacCormac's  two  consecutive  ones.  The 
accident  is  so  rare  that  the  occurrence  of  two  cases  under  the 
same  surgeon  in  a  short  space  of  time,  and  both  successful,  is 
an  example  of  the  remarkable  coincidences  that  are  well  known 
in  siu*gery.  Since  1885  the  number  of  successful  operations 
for  rupture  of  the  bladder  has  steadily  grown,  and  must  now 
amoimt  to  upwards  of  a  hundred.  Owing  in  part  to  the  difficulty 
in  early  diagnosis  the  mortality  is  still  high,  though  exact  figures 
are  almost  impossible  to  obtain. 

For  example,  Seldowitsch,  in  1903,  published  the  records  of 
thirty-two  cases  of  intraperitoneal  rupture  of  the  bladder  treated 
by  Russian  surgeons.  Fifteen  were  not  operated  on,  and  all 
these  patients  died ;  seventeen  were  operated  on,  but  only  four 
{i.e.  25  per  cent.)  recovered.  On  the  other  hand,  an  American 
surgeon,  D.  Fiske  Jones,  gives  a  far  more  favourable  view  {Annals 
of  Surgery,  February,  1903).  He  puts  the  mortality  {in  published 
cases)  as  over  60  per  cent,  before  the  year  1892,  and  under  30  per 
cent,  since  that  date.  He  attributes  the  improvement  to  increased 
care  in  asepsis,  especially  as  regards  the  use  of  the  catheter  and 
injections  into  the  bladder  in  order  to  make  the  diagnosis  certain. 
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Indications  for  Operation,  etc. — ^The  s}anptoms  pointing  to 
ruptured  bladder  in  a  patient  who  has  sustained  an  injxny  (usually 
a  fall  or  contusion  of  the  abdomen  at  a  time  when  the  bladder 
was  distended)  are  the  following  :  i.  Sharp  pain  in  the  lower 
abdomen  ;  2.  Fruitless  desire  to  micturate  ;  3.  Evacuation  of 
blood-stained  urine  when  a  catheter  has  been  passed — ^perhaps 
only  after  it  has  been  pushed  on  gently  into  the  rent  in  the  bladder  ; 
4.  After  an  interval  the  onset  of  peritonitis  (shown  by  hiccough, 
vomiting,  rigidity  of  abdominal  muscles,  etc.). 

It  should  be  noted  that  aseptic  urine  does  not  readily  or  quickly 
produce  peritonitis  when  extravasated,  and  that  in  some  rare 
cases  of  extra-  or  sub-peritoneal  rupture  of  the  bladder  a  thick- 
waUed  cavity  has  formed  around  the  extravasation  without  any 
suppuration  occurring.  Further,  that  the  early  symptoms  of 
rupture  are  by  no  means  constant — that,  for  example,  the  patient 
has  been  able  to  micturate  naturally  for  two  or  three  days  after 
the  bladder  has  given  way  (e.g.  cases  recorded  by  Stolper). 

The  rent  in  the  bladder  wall  is  usually  vertical  in  direction, 
and  situated  high  up  on  the  posterior  surface ;  this  is  fortunately 
the  most  accessible  part  for  the  surgeon.  If  the  rupture  were 
towards  the  base  efficient  suturing  would  be  ahnost  impossible. 

One  of  us  (J.  H.)  had  to  treat  a  case  of  perforation  of  the 
bladder  in  a  woman,  no  doubt  produced  by  an  attempt  at  criminal 
abortion,  in  which  the  aperture  was  circular,  small  and  near  the 
trigone.  As  the  post-mortem  showed,  it  was  absolutely  im- 
possible to  have  reached  the  perforation  from  above. 

The  linear  rents  through  the  posterior  wall  almost  always 
involve  the  peritoneum,  so  that  the  urine  at  once  escapes  into 
the  peritoneal  cavity,  although  it  may  not  cause  peritonitis  for 
many  hours  or  even  some  days.  Whether  the  rupture  is  intra- 
or  extra-peritoneal  it  is  of  the  utmost  importance  to  operate 
without  delay.  The  history  of  injury  followed  by  frequent 
desire  to  micturate,  the  passage  of  small  quantities  of  bloody 
urine,  or  the  removal  of  larger  amounts  of  the  same  by  the  catheter 
— these  sjmiptoms  are  amply  sufficient  to  justify  exploratory 
abdominal  section,  or  at  any  rate  careful  examination  under  an 
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anaesthetic.  In  passing  the  catheter  and  in  trying  injections,  etc., 
most  scrupulous  care  should  be  taken  as  to  asepsis.  The  hasty 
passage  of  a  non-sterile  catheter,  or  the  neglect  to  clean  the 
patient's  meatus,  etc.,  before  its  passage,  may  jeopardise  the 
result  of  the  whole  operation  by  bringing  on  cystitis.  The 
method  of  injecting  eight  or  ten  ounces  of  warm  boric  solution 
into  the  bladder,  and  measuring  whether  it  all  returns  through 
the  catheter,  may  be  valuable  in  doubtful  cases,  but  is  not  free 
from  fallacy  as  regards  the  diagnosis  of  rupture.  Moreover,  if 
there  is  a  rupture  it  is  not  desirable  to  inject  more  fluid 
into  the  peritoneal  cavity.  Usually  the  diagnosis  can  be  made 
without  it. 

The  prognosis  largely  depends  upon  the  operation  being 
performed  before  actual  peritonitis  has  set  in,  although  recovery 
may  ensue  even  after  this,  and  in  spite  of  most  unfavourable 
conditions.  Thus,  in  a  remarkable  case  reported  by  Messrs. 
Daily  and  Harrison  {Brit.  Med.  Journ.,  Jan.  loth,  1903),  suture 
of  the  ruptured  bladder  was  performed  on  the  third  day  after 
the  accident.  The  patient  afterwards  had  uraemic  delirium, 
and  tore  open  his  laparotomy  wound  so  that  the  intestine  pro- 
lapsed. A  second  operation  was  performed  for  this,  and  ended 
successfully. 

The  Operation. — The  patient  being  in  the  usual  position  for 
laparotomy,  and  the  pubic  region  being  shaved  and  disinfected, 
the  abdomen  is  opened  in  the  median  line. 

The  incision  must  be  free,  and  in  MacCormac's  cases  was 
six  inches  in  length.  Blood-stained  urine  and  serum  wiD  probably 
escape  as  soon  as  the  peritoneal  cavity  is  opened.  The  depth 
of  the  woimd  should  be  exposed  as  well  as  is  possible  by  means 
of  strong  rectangular  retractors,  and  assistance  may  be  obtained 
from  a  small  electric  lamp. 

The  posterior  surface  of  the  bladder  is  well  exposed.  The 
intestines  are  pushed  upwards,  and  are  kept  out  of  the  way  by 
means  of  suitable  sponges. 

Search  is  made  for  the  rent,  which  will  most  usually  be 
found  upon  the  posterior  surface,  midway  between  the  summit 
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and  the  base  of  the  viscus.  If  a  catheter  has  been  already 
introduced,  it  will  be  felt  through  the  rupture.  If  the  rent  be 
low  down  in  the  bladder,  some  assistance  may  be  derived  from 
the  use  of  the  rectal  bag,  which  will  probably  bring  the  parts 
better  into  view.  In  one  case  Sir  W.  MacCormac  divided  the 
parietal  peritoneum  transversely  on  either  side  of  the  bladder, 
and  then  found  that  the  organ  could  be  brought  further  towards 
the  surface  wound. 

The  parts  having  been  well  cleaned  with  a  sponge,  the 
sutures  are  at  once  introduced.  They  should  be  inserted  by 
Lembert's  method.  The  best  suture  material  is  fine  sterilised 
silk,  and  each  stitch  is  introduced  by  means  of  a  curved  needle, 
held  in  a  needle-holder.  The  sutures  must  be  applied  closely : 
about  four  to  the  inch  will  suffice.  In  one  of  MacCormac's 
cases  the  rent  measured  four  inches,  and  required  sixteen  sutures  ; 
in  the  other  case  the  wound  was  two  inches  long,  and  twelve 
sutures  were  applied.  The  threads  should  include  only  the 
serous  and  muscular  coats,  and  must  on  on  account  involve  the 
mucous  membrane.  In  tying  the  sutures,  care  must  be  taken 
that  the  edges  of  the  woimd  are  so  inverted  as  to  bring  the  two 
serous  surfaces  into  even  contact.  It  is  well  to  begin  the  closure 
of  the  rent  at  its  lowest  point.  The  margins  of  the  rent  may 
perhaps  be  steadied  by  means  of  a  blunt  hook  introduced  into 
one  end  of  the  fissure.  MacCormac  advised  that  the  sutures 
should  be  continued  for  some  little  way  beyond  the  angles  of 
the  woimd,  in  order  to  add  to  the  length  of  infolded  tissue  and 
to  strengthen  the  suture  line. 

When  all  the  sutures  have  been  tied,  a  warm  boric  solu- 
tion should  be  injected  into  the  bladder,  in  order  to  test  the 
soimdness  of  the  seam.  Any  weak  or  suspicious  spot  in  the 
suture  line  should  be  strengthened  by  the  insertion  of  additional 
sutures. 

The  peritoneal  cavity,  and  especially  the  pelvis,  must  now 
be  thoroughly  flushed  out  and  sponged.  Care  must  be  taken 
that  no  sponges  are  left  behind. 

The  parietal  wound  is  then  closed  with  sutures  in  the  usual  way. 
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If  the  rent  in  the  bladder  has  been  securely  closed,  and  if 
the  p>eritoneal  cavity  has  been  well  flushed  out,  there  is  no  need 
to  employ  a  drainage  tube  in  the  parietal  wound.  It  is,  however, 
reconunended  by  some  that  a  strip  of  gauze  should  be  inserted 
at  one  end  of  the  wound. 

There  is  also  no  need  to  drain  the  bladder,  either  by  a  perineal 
incision  or  by  a  retained  catheter.  MacCormac  advised  that 
the  bladder  should  be  left  alone.  If  the  patient  cannot  readily 
pass  water,  a  soft  catheter  may  be  used  as  often  as  is  required. 

It  has  already  been  noted  that  occasionally  in  rupture  of 
the  bladder  wall  the  peritoneum  is  not  included  in  the  tear. 
In  such  a  case  the  operator  would  probably  find  the  space  above 
the  bladder  distended  with  urine — and  he  would  endeavour  to 
complete  the  operation  extraperitoneally,  first  carefully  suturing 
the  peritoneum  in  the  upper  part  of  the  woimd. 

Hildebrand  (Beitrage  fiir  klin.  Chir.y  1903)  records  a  case  of 
the  ordinary  intrai>eritoneal  rupture  which  he  first  converted 
into  an  extraperitoneal  one  by  sewing  down  the  parietal  layer 
to  the  back  of  the  bladder  below  the  rupture. 

Such  a  manoeuvre  must  be  possible  but  very  rarely,  and  we 
fail  to  see  any  special  utility  in  it. 


CHAPTER   XXII 

PLASTIC  OPERATIONS  UPON  THE  BLADDER  AND 

URETHRA 

These  operations  >\ill  be  considered  in  the  following  order  : — 

1.  Operations  for  Epispadias. 

2.  Operations  for  H3rpospadias. 

3.  Operations  for  Ectopia  Vesicae. 

4.  Operations  for  acquired  Urethral  Fistula. 

I.   Operations  for  Epispadias 

This  condition  is  less  common  than  hypospadias,  but  at  the 
same  time  causes  much  more  inconvenience.  It  often  exists 
as  an  isolated  deformity,  and  quite  independently  of  extroversion 
of  the  bladder,  but  all  examples  of  the  latter  malformation  are 
associated  with  epispadias. 

There  are  various  grades  of  the  deformity,  but  the  com- 
monest condition  is  that  known  as  the  "  complete  form."  In 
this  the  penis  is  much  shortened  and  flattened,  and  is  curved 
upwards  towards  the  abdomen.  It  is  compressed  against  the 
abdomen,  and  usually  turns  also  to  the  left  side.  The  funnel- 
shaped  opening  into  the  bladder  may  be  of  sufficient  size  to 
admit  the  finger.  The  prepuce  is  usually  large,  and  depends 
like  an  apron.  In  the  completer  forms  there  is  incontinence 
of  urine,  and  great  distress  is  occasioned  by  the  continual  escape 
of  urine,  and  by  the  chafing  and  excoriation  that  follow. 

It  is  noteworthy  that  after  a  successful  operation,  and  often 

after  one  which  is  partly  successful,  some  control  is  obtained 

over  the  bladder.    The  affection  was  at  one  time  regarded  as 

quite  incurable.     Attempts  to  form  a  new  roof  to  the  urethra 

by  means  of  flaps  derived  from  the  lateral  parts  of  the  penis 
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failed.  In  1852,  N61aton  employed  for  the  first  time  the  method 
of  reversed  flaps,  and  since  that  date  the  treatment  of  this 
deformity  has  been  placed  upon  a  satisfactory  basis. 

Preliminary  Measures.— In  the  section  on  the  treatment 
of  ectopia  vesicae  an  accomit  is  given  of  certain  preliminary 
precautions  which  should  be  observed.  To  this  account  (page 
616)  the  reader  is  referred. 

In  the  last  edition  of  this  work  a  method  of  straightening  or 
bringing  down  the  stunted  penis  by  subcutaneous  division  of  the 
corpora  cavernosa  was  described.  We  have  now  omitted  this  for 
the  following  reasons  :  (i)  Complete  division  of  both  corpora 
cavernosa  cannot  be  done  without  serious  risk  of  wounding  the 
corpus  spongiosum  and  the  urethra,  thus  causing  a  fistula  or 
stricture  ;  and  (2)  we  do  not  believe  division  of  the  penis  can 
result  in  any  permanent  and  satisfactory  increase  in  its  length. 
If  the  band  of  fibrous  and  elastic  tissue  forming  the  suspensory 
ligament  of  the  penis  is  found  to  hinder  the  descent  of  the  penis 
it  should  certainly  be  divided. 

In  N^laton's  operation  for  epispadias,  one  of  the  flaps  is 
obtained  from  the  median  line  of  the  anterior  abdominal  parietes. 
The  skin  of  this  flap  forms  the  new  roof  to  the  urethra.  If  hair 
grow  from  it,  therefore,  it  will  grow  into  the  urethral  passage, 
and  serious  inconvenience  may  follow. 

Whether  the  operation  is  done  in  childhood,  when  the  hairs 
are  very  scanty,  or  in  adult  life,  it  is  certain  that  their  growth 
on  the  under  surface  of  the  flap  will  cause  trouble,  and  it  is 
therefore  essential  to  destroy  all  the  hair  bulbs  before  operating. 
Electrolysis  is  too  tedious  and  painful  a  method,  and  one  of 
the  following  will  be  as  efficient  and  should  be  practically  free 
from  pain. 

(i)  A  powder  containing  equal  parts  of  sulphide  of  bariimi, 
oxide  of  zinc,  and  starch  is  made  into  a  cream  with  water.  This 
cream  is  applied  for  five  or  ten  minutes  to  the  surface  and  then 
removed. 

An  emollient  ointment  should  be  applied  for  a  few  days,  and 
the  application  of  the  depilatory  repeated  if  necessary. 
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(2)    A  few  exposures  to  concentrated    X-rays  will  probably 

suffice,  but  for  young  children  this  method  is  hardly  applicable. 

Nelaton's  Operation. — This  procedure  dates  from  1852.    The 

penis,  if  not  in  good  position,  may  be  fixed  by  a  thread  passed 

through  the  prepuce. 

(i)  Two  longitudinal  incisions  are  made  along  the  dorsum  of 
the  penis,  one  being  placed  on  each  side  of  the  urethral  groove. 
These  incisions  are  parallel 
to  one  another  and  to  the 
groove,  and  are  placed  a 
little  externally  to  the  outer 
margins  of  the  groove. 

They  terminate   at  the 
corona  glandis  by  one  ex- 
tremity,  and    at     the    ab- 
domen   by  the  other.    At 
each    of    these   extremities 
of   the  two   cuts  two  very 
short    transverse     incisions 
are   made   at  right  angles, 
and  are  directed  outwards. 
The  minute  and  almost 
linear    flaps    thus    marked 
out  are  dissected  up  as  far 
as  the  lateral  cuts  will  allow. 
{2)    The   proximal    ends 
of    the     two     longitudinal 
incisions    are    now    carried 
vertically    upwards    on    to    the    abdomen,    and    are    united 
superiorly  by  a    transverse   wound.     The   abdominal    flap   is 
thus  marked  out.     Its  breadth  exceeds  a  httle  the  width  of 
the  interval  between  the  parallel  penile  incisions,  and  its  length 
is  a  little  in  excess  of  the  length  of  the  urethral  groove  which 
is  to  be  covered  in  {Fig.  149). 

This  narrow  flap,  when  separated  from  the  parts  beneath, 
is  turned  down  for  the  purpose  of  forming  a  roof  to  the  urethra. 


,  Raw  surface  Wit  by  abdominal  flap ;  a,  fia' 
surface  lefi  by  Mrotal  flap ;  3.  Perticle  ( 
scrolal  flap  ;  4,  Scioial  flap  ;  5,  Abdomin; 
flap  in  position ;  a  b,  E'ree  edge  of  penil 
flap,  beneaih  which  the  margin  of  the  at 
dominal  flap  h.is  been  introduced. 
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The  skin  surface  lies  towards  the  penis,  while  the  raw  surface 
is  uppermost  or  external  (Fig.  149).  The  edges  are  united 
by  sutures  to  the  raw  edges  left  by  the  dissecting  up  of  the 
minute  penile  flaps  {a,  b).  The  free,  upper  or  transverse, 
border  forms  the  upper  margin  of  the  new  meatus.  The 
union  of  this  flap  is  so  made  that  the  edges  which  are  brought 
together  overlap  a  little,  the  minute  penile  flaps  overlapping 
the  margins  of  the  abdominal  flap.  An  extensive  imion  is  thus 
obtained. 

It  was  found  that  if  the  operation  were  left  at  this  stage 
the  abdominal  flap  would  by  its  contraction  shorten  the  penis, 
curve  it  upwards,  and  gradually  expose  again  more  or  less  of 
the  urethral  groove. 

To  prevent  this  N61aton  made  an  additional  flap  from  the 
scrotum  as  follows  : — 

(3)  This  flap  is  obtained  from  the  anterior  surface  of  the 
scrotum,  and  is  limited  by  two  curved  incisions  :  the  upper 
one  circumscribes  the  under  half  of  the  penis,  and  follows  the 
groove  between  the  penis  and  the  scrotum  ;  the  lower  one  is 
parallel  to  it,  and  is  so  placed  that  the  length  of  the  scrotal  flap 
shall  a  little  exceed  the  length  of  the  penis.  Both  incisions 
are  concave  upwards.  The  flap  is  liberated,  except  at  the  sides, 
where  is  a  wide  pedicle  (3,  Fig.  149).  The  penis  is  then  slipped 
under  the  flap,  and  its  raw  surface  is  attached  by  sutures  to  the 
raw  surface  of  the  abdominal  flap  which  is  already  in  position 
(5,  Fig.  149). 

The  edges  of  the  scrotal  flap  are  united  to  the  edges  of  the 
two  penile  flaps  (a  6,  Fig.  149),  and  the  operation  is  completed 
by  closing  in  the  raw  surfaces  (i  and  2,  Fig.  149)  left  respectively 
upon  the  abdomen  and  scrotum. 

After-treaiment. — An  indiarubber  tube  well  oiled  is  placed 
in  the  new  urethra  and  passed  well  into  the  bladder.  It  must 
be  held  in  place  by  a  couple  of  sutures.  The  wound  surfaces 
should  be  well  dusted  with  boric  acid  and  covered  with  a 
light  dry  dressing.  Dry  and  infrequent  dressings  are  best  suited 
to  this  class  o£  case. 
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It  may  be  possible  to  attach  a  long  indiarubber  pipe  to  the 
tube  already  in  the  urethra,  and  to  allow  the  urine  to  drain 
away  into  a  vessel  under  the  bed.  If  this  be  attempted,  a  loop 
of  the  pipe  must  be  attached  to  the  bed  cradle,  so  that  the  urethral 
tube  cannot  be  drawn  upon  should  the  patient  move  in  his 
sleep  or  turn  over.  The  loop  should  give  it  sufficient  play.  If 
this  cannot  be  arranged,  the  patient  must  sit  as  nearly  upright 
as  possible,  and  a  mackintosh  should  be  so  arranged  beneath 
him  that  the  urine  can  easily  drain  away. 

Constant  care  must  be  devoted  to  keeping  the  patient  dry. 

The  bowels  may  be  kept  at  rest  for  a  few  days. 

In  the  case  of  a  young  child  syrup  of  chloral  may  be  cautiously 
given  after  the  operation  to  keep  the  patient  quiet. 

A  simple  nutritious  diet  should  be  advised,  and  plenty  of 
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FIG.  150. — THIERSCH'S  OPERATION   FOR   EPISPADIAS  (FIRST  STAGE). 

fluid  allowed,  so  that  the  urine  may  be  as  little  irritating  as 
possible. 

The  sutures  will  probably  not  be  touched  for  eight  or  ten 
days.  An  anaesthetic  may  be  necessary  in  order  to  carry  out 
their  removal  safely. 

The  tube  in  the  urethra  may  be  removed  in  five  or  seven 
days,  or  less.  If  it  excite  undue  irritation,  or  if  urine  escape 
by  the  side  of  it,  it  may  be  taken  out  earlier. 

Result. — This  operation  has  been  fairly  successful.  The 
patient's  condition  is  much  improved,  but  two  objections  have 
to  be  noted :  first,  the  glans  remains  uncovered ;  and,  second, 
the  new  urethra  is  abnormally  large.  By  means  of  Thiersch's 
operation  an  attempt  is  made  to  close  the  urethra  without 
leaving  these  defects. 
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Thiersch's  Operation.— This  operation  was  described  by 
Thiersch  in  i86g  {Archiv  f.  Heilkande,  1869,  Hft.  I.).  It  has  been 
adopted  by  many  surgeons  with  excellent  results.  The  pro- 
cedure is  divided  into  four  stages. 

First  Stage. — Formation  of  a  meatus  and  that  part  of  the 
urethra  which  occupies  the  glans. 

A  deep  incision  (a  a.  Fig.  150,  a)  is  made  in  the  glans  along 
each  side  of  the  urethral  groove.    These  two  incisions  converge 
a  little  below  and  involve  about  three- 
fourths  of  the  thickness  of  the  glans. 

They  serve  to  separate  the  dorsal 
part  of  the  glans  into  three  parts — a 
median  and  two  lateral  (c,  b  h.  Fig. 
150,  A). 

The  surface  of  the  outer  lip  of  each 
incision  is  pared  for  its  entire  length 
(Fig.  150,  b),  and  while  the  median 
portion  is  depressed  by  means  of  a 
short  length  of  catheter  which  is  intro- 
duced,   the    two    lateral    portions    are 

brought  together,  and  are  united  by  ,„.  ,,,. —Thiersch's  opbha- 
means  of  fine  silkworm-gut  sutures  in  TioNFoitEp:spADiAa(sEtoKD 
the  median  line  (Fig.  150,  c). 

The  middle  segment  carries  with  it  the  whole  of  the  mucous 
membrane,  and  its  surface  is,  therefore,  not  disposed  to  unite 
with  the  raw  surface,  which  at  first  forms  the  roof  of  the  new 
urethra. 

Second  Stage. — The  formation  of  the  penile  urethra.  When 
the  wound  in  the  glans  has  healed,  and  the  sutures  have  been 
removed,  and  when  the  urethral  canal  in  the  glans  has  been  well 
established,  the  second  step  in  the  operation  is  undertaken. 

An  incision  is  made  through  the  skin  and  subcutaneous 
tissues  on  the  dorsum  of  the  penis,  on  both  sides  of  the  urethral 
groove.  The  incision  on  the  right  side  (Fig.  151,  b)  is  made 
close  to  the  urethral  groove.  The  incision  on  the  left  is  placed 
about  half  an  inch  from  the  left  margin  of  the  groove  (Fig.  151,  a). 
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The  two  cuts  are  parallel  to  one  another.  By  means  of  the 
transverse  incisions  {c  c,  d  d)  two  long  narrow  flaps  are  marked 
out.    The  right  flap  (b)  has  its  free  edge  abutting  on  the  urethral 

groove,    while    .the 
B  T  A  B.  //JZI:^^-^  left  flap  (a)  has  its 

base  in   that  posi- 
tion.   (5^^  also  Fig. 

152,  I.) 
The  two  flaps  are 

1.  2.  then   dissected  up, 

FIG.  15a.— THIERSCH'S  OPERATION   FOR   EPISPADIAS  (SECOND      gj^^       g^«g      made       aS 

thick  as  possible. 

The  left  flap  (Fig.  152,  a)  is  now  turned  over  to  form  the 
roof  of  the  new  channel,  its  raw  surface  being  uppermost.  A 
row  of  sutures  is  passed  through  it,  near  to  its  free  margin,  in 
the  manner  shown  in  Fig.  152,  2,  and  Fig.  154,  and  the  sutures 
are  then  made  to  pass  through  the  base  of  the  right  flap  (b). 
They  are  finally  secured  by  shot 
or  quill  attachment  (Fig.  152,  2,  and 
Fig.  153).  The  left  flap  (Fig.  153,  a) 
thus  forms  the  roof  of  the  new 
urethra,  while  the  right  flap  (b)  covers 
over  the  raw  surface  of  the  left  flap. 
The  free  edge  of  the  right  or  surface 
flap  is  secured  to  the  left  side  by  a 
series  of  simple  sutmres,  as  shown  in 
Fig.  152,  2,  and  Fig.  153. 

A  tube,  which  has  been  already 
introduced  along  the  whole  length  of 
the  urethra,  from  the  meatus  to  the 
bladder,  is  retained,  if  necessary,  until 
the  wounds  have  closed. 

When     this     stage    is    completed, 
and    the    incisions    have    entirely    healed,    the    third  step    is 
undertaken. 

Third  Stage.— The  covering-in  of  the  small  gap  (Fig.  153,  c) 
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left  in  the  roof  of  the  urethra  between  the  glans  and  the  body 
of  the  penis. 

To  effect  this  the  apron-like  fold  of  the  imperfect  prepuce 
is  made  use  of.  This  piece  of  skin  is  stretched,  and  a  transverse 
button-hole  incision  is  made  in  it.  Through  this  slit  the  glans 
is  slipped. 

That  part  of  the  pendulous  prepuce  which  was  lowest  now 
becomes  uppermost. 

The  margins  of  the  glans  and  of  the  skin  on  the  dorsum  of 
the  penis  which  bound  the  little  gap  are  freshened,  the  ring 
of  the  displaced  prepuce  is  interposed 
between  them,  and  the  raw  edges,  or 
surfaces,  thus  brought  together,  are 
united  by  sutures  (Fig.  154).  Another 
long  interval  is  allowed  for  recovery. 

Fourth  Stage. — The  closure  of  the 
funnel-shaped  opening  which  leads  into 
the  bladder. 

Two  flaps  are  employed  for  this 
purpose,  and  one  is  taken  from  each 
inguinal  region. 

The  flap  taken  from  the  left  side  y,^_  154— thteiischs  ope. 
is  of  triangular  shape  (Fig.  155,  a), 
its  base  corresponding  to  the  left  half 
of  the  upper  circumference  of  the  bladder  orifice.  It  is  turned 
downwards,  with  the  raw  surface  outermost,  and  is  secured 
to  the  freshened  margin  of  the  skin  forming  the  roof  of  the 
new  penile  urethra  (Fig.  155}.  The  right  flap  is  long  and 
quadrilateral,  and  has  its  base  in  the  inguinal  region,  parallel 
to  Poupart's  ligament  (Fig.  156,  b). 

It  is  placed  over  the  raw  surface  of  the  left  flap,  and  is  fixed 
by  sutures  to  this  flap,  to  the  skin  to  the  left  of  the  base  of  the 
same  flap,  and  to  the  freshened  area  which  surrounds  the  upper 
border  of  the  bladder  orifice  {Fig.  156), 

Comment. — If  a  proper  interval  be  allowed  between  each 
stage,  the  operation  will  extend  over  some  months. 
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The  operation  may  fail  at  one  stage,  and  may  need  to  be 
repeated. 

Thiersch  at  first  established  a  perineal  fistula  as  a  preliminary 
measure,  in  order  that  the  course  of  the  urine  might  be  diverted 
during  the  period  covered  by  the  operations,  but  subsequent 
experience  has  shown  that  such  a  step  is  not  necessary. 


In  the  slightest  forms  of  epispadias  there  is  no  incontinence, 
and  the  deformity  causes  no  trouble,  but  the  appearance  of  the 
penis  may  be  considerably  improved  by  transplanting  the  re- 
dundant prepuce  in  the  manner  described  in  the  third  stage  of 
Thiersch's  operation. 

2.  Operations  for  Hypospadias 
This,  the  commonest  of  all  the  malformations  of  the  urethra, 
has  been  the  subject  of  a  very  large  number  of  more  or  less 
complicated  operations. 

The  varieties  of  the  deformity  are  classified  according  to 
the  position  of  the  opening  of  the  urethra.  In  front  of  the 
opening  the  urinary  passage  is  either  entirely  absent  or  is  re- 
presented by  a  groove,  or  by  a  partly  pervious  canal. 
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1.  Balanitic. — ^The  opening  is  here  at  the  site  of  the  corona, 
the  fraenum  is  absent,  and  a  hood-like  prepuce  exists. 

2.  Penile. — ^The  urethra  may  open  at  any  part  of  the  under- 
surface  of  the  penis,  and  if  the  opening  be  far  back  nearly  the 
whole  of  the  penile  urethra  will  be  wanting,  so  far  as  its  floor 
is  concerned. 

3.  Scrotal, — Here  the  opening  is  either  at  the  junction  of 
the  penis  and  scrotum  (peno-scrotal),  or  is  on  the  perineal  side 
of  the  scrotum  (perineo-scrotal). 

In  all  but  the  slighter  cases  the  penis  is  small  and  deformed. 
It  may  be  attached  to  the  scrotum  by  a  cutaneous  web,  or  be 
held  in  a  curved  position  by  a  fibrous  band  upon  its  under- 
surface,  which  represents  the  undeveloped  urethra  and  the  capsule 
of  the  corpora  cavernosa.  In  extreme  cases  of  curving  of  the 
penis  the  glans  is  forced  against  the  scrotum,  and  only  the 
dorsum  of  the  shortened  penis  is  visible. 

Purpose  of  Operative  Treatment. — There  is  very  rarely  any 
incontinence  with  hypospadias,  and  in  common  cases  of  slight 
degree  no  serious  inconvenience  is  complained  of.  The  main 
difficulties  depend  upon  the  arching  of  the  penis,  and  the 
existence  of  an  opening  far  back.  The  curving  of  the  penis 
renders  micturition  difficult  and  coitus  impossible.  Every  time 
the  patient  makes  water  the  scrotum  and  the  perineum  are 
wetted  with  urine,  and,  if  care  be  not  constantly  taken,  these 
parts  may  become  eczematous.  The  urethral  opening  may 
also  be  so  narrowed  by  the  curving  of  the  penis  that  micturition 
is  seriously  impeded. 

If  any  operation  be  carried  out,  it  should  be  made  in  child- 
hood. If  the  deformity  can  be  corrected  early,  the  penis  may 
not  improbably,  as  growth  proceeds,  assume  a  very  fair  degree 
of  development. 

If  the  condition  has  been  left  untreated  until  the  patient 
has  reached  adult  life,  it  had  better  be  left  altogether.  In 
such  a  case  the  man  will  have  learnt  how  to  overcome  the  diffi- 
culties of  micturition.  The  penis,  if  it  could  be  straightened 
(and  it  is  not  always  possible  at  a  late  period),  would  be  found 
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to  be  short,  wasted,  and  stunted.  In  these  cases  the  testes  are 
not  uncommonly  found  to  be  small  and  atrophied,  and  the 
patient's  sexual  instincts  are  only  slightly  developed. 

In  the  balanitic  form  of  hypospadias  an  operation  can 
seldom  be  called  for,  and  the  deviation  from  the  normal 
condition  may  be  so  slight  as  not  to  cause  any  appreciable 
inconvenience. 

Attempts  to  make  a  new  urethra  through  the  glans  by 
perforating  that  structure  with  a  trocar  (Dupuytren)  are  quite 
unjustifiable. 

The  accepted  operations  for  h3^ospadias  have  in  view  two 
objects  :  (i)  the  correction  of  the  malposition  of  the  penis,  and 
(2)  the  restoration  of  the  canal  of  the  deficient  urethra. 

(i)  The  malposition  of  the  penis  may  be  corrected  by  means 
of  one  or  more  transverse  incisions  which  divide  the  band  of 

contracted  tissue  pass- 
/""T^X      ^  V^^T^     ^S  between  the  glans 
«y../^\       /      1      \       (  jL  J    ^^    *^^    hypospadia 
^     ^S^       \^   ff^       v^^'^'^^    opening.       To    over- 

FIG.    157.— DUPLAY'S  OPERATION  FOR  HYPOSPADIAS.        COme     thC     CUrVmg     Ol 

the  penis  completely  it 
may  be  necessary  to  carry  the  incision  deeply  into  the  substance 
of  the  corpora  cavernosa.  It  is  usually  better  to  effect  this 
division  through  an  open  wound,  the  integumentary  edges  of 
which  are  united  subsequently  by  sutures. 

Before  proceeding  further  with  the  treatment  of  the  case, 
some  six  or  eight  months  should  be  allowed  to  elapse,  in  order 
that  it  may  be  made  evident  that  the  correction  of  the  false 
position  has  been  permanent. 

(2)  The  restoration  of  the  canal  may  be  effected  by  one  or 
other  of  the  following  operations. 

Duplay's  Operation. — First  Stage. — The  penis  is  straightened* 

Second  Stage, — A  new  meatus  is  formed.  This  is  effected  by 
freshening  at  their  lower  parts  the  two  lips  (6  h\  Fig.  157)  of 
the  depression  which  represents  the  meatus,  and  by  placing 
between  these  two  lips  a  small  catheter  tip  (c,  Fig.  157),  over 
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which  the  freshened  surfaces  are  united  by  several  points  of 
suture.  If  the  depression  be  too  shallow  to  permit  the  forma- 
tion of  a  large  enough  meatus,  two  small  lateral  incisions  {«  a', 
Fig,  157),  or  a  median  incision  (a),  made  in  the  substance  of  the 
glans,  will  render  it  possible  to  introduce  the  tip  of  a  catheter 
of  proper  size. 

This  part  of  the  operation  may  be  carried  out  at  the  same 
time  that  the  penis  is  straightened,  and 
the  duration  of  the  treatment  be  thus 
shortened. 

Third  Stage. — ^The  new  canal  is 
formed. 

On  the  lower  surface  of  the  penis, 
on  each  side  of  the  median  line,  and 
some  millimetres  outside  of  this  line, 
a  longitudinal  incision,  a  b,  a'  b',  is 
made,  extending  from  the  base  of  the 
glans  to  within  i  cm.  or  even  i  cm, 
of  the  hypospadic  opening  (c.  Fig,  158), 

The  internal  lip  of  the  incision  is 
now  slightly  dissected  up,  so  that  the 
narrow  strip  of  skin  between  the  wound 
and  the  median  groove  may  be  inclined 
inwards  as  a  species  of  flap  (the  so-called    ^'o-    158.— dvplaVs  opeba- 

^  ^  ^  TION   FOR  HVFOSPADIAS. 

inner  flap)  over  the  catheter,  but  without 

attempting  to  cover  it  entirely.  On  the  other  hand,  the  outer  lip 
of  each  incision  is  to  be  dissected  up  freely,  so  as  to  draw  towards 
the  median  line  the  skin  of  the  lateral  parts  of  the  penis,  ed,^  d'. 
This  skin  is  brought  forward  in  the  fonn  of  a  loose  flap  (the 
so-called  external  flap).  The  cutaneous  surface  of  the  inner 
flaps  is  thus  turned  towards  the  cavity  of  the  canal,  whilst  their 
raw  surface  is  turned  towards  the  outside,  and  is  covered  by 
the  raw  surface  of  the  two  external  flaps.  Although  the  catheter 
is  thus  not  wholly  covered  by  a  cutaneous  surface,  Duplay  has 
found  no  inconvenience  to  result  from  that  circumstance. 
The  displaced  flaps  are  now  united  in  the  median  line  by 
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means  of  a  quilled  suture.  Very  fine  silver  wire  is  used  ;  each 
suture  is  made  of  a  single  wire,  and  is  separated  from  its  fellows 
by  a  distance  of  ^  cm.  The  ends  of  each  wire  are  passed  through 
holes  made  in  small  leaden  tubes,  and  are  fastened  by  perforated 
shot  (Fig.  159). 

If  the  surfaces  approximated  by  this  suture  leave  a  little 
separation  externally,  union  is  completed  by  a  few  superficial 
points  of  interrupted  suture  (Fig.  i59). 

Fourth  Stage. — The  two  parts  of  the  canal  are  united. 
The  margins  of  the  openings  to  be  approximated  are  fresh- 


a.  Deep  sutures ;  i.  Sur- 
face Eutures  :  c,  Cathe- 
ter ;  rf,  Leaden  tubes  or 

ened,  and  the  raw  edges  are  then  drawn  together  and  united — 
over  a  catheter — by  means  of  a  deep  quilled  suture  and  some 
interrupted  superficial  sutures. 

The  catheter  is  retained  during  all  stages  of  the  operation 
until  heaUng  is  assured. 

An  interval  of  some  months  should  be  allowed  to  elapse 
between  the  third  stage  of  the  operation  and  the  fourth. 

Angler's  Operation. — The  operation,  as  here  described,  does 
not  include  the  formation  of  a  meatus.  It  is  assumed  that  the 
penis  has  been  straightened. 

An  incision  (r  2,  Fig.  160)  is  made  on  the  right  side  of  the 
penis  from  the  glans  to  the  scrotum,  and  half  an  inch  from  the 
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median  line.  The  transverse  cuts,  13,  24,  serve  to  make  out 
a  flap  (a,  Fig.  160).  This  flap  is  dissected  up  and  has  its  base 
along  the  median  line.  A  second  longitudinal  incision,  5  6,  is 
made  to  follow  the  left  margin  of  the  urethral  groove.  Two 
transverse  cuts,  57,  6  8,  about  an  inch  in  length,  are  made  at 
each  extremity  of  it.  A  flap  (6,  Fig.  160),  with  its  free  margin 
bounding  the  urethral  groove,  is  thus  marked  out. 

It  is  dissected  up,  and  will  possess  at  least  double  the  width 
of  the  right  flap  (a). 

A  catheter  having  been  introduced  into  the  bladder,  the 
first  flap  a  is  turned  over  so  that  its  cutaneous 
surface  covers  the  catheter  (Fig.  161).  Sutures 
are  then  passed  as  follows :  Very  fine  silver  or 
silkworm  gut  is  used.  To  each  end  of  the  suture 
a  slender  needle  is  threaded.  Each  needle  is 
made  to  transfix  the  free  margin  of  the  first  flap 
a  from  the  skin  surface  to  the  raw  surface.  The 
loop  will  be  on  the  cutaneous  surface.  Both  ends 
of  each  suture  (i.e,  both  needles)  are  then  made 
to  transfix  the  base  or  outer  part  of  the  left  flap 
(6,  Fig.  161),  and  in  the  cutaneous  surface  of  that 
flap  they  are  secured  by  shot  (Fig.  162,  s). 

The  left  flap  (Fig.  161,  b)  is  drawn  to  the  right 
so  as  to  cover  the  raw  surface  of  the  first  flap  (a), 
and  the  free  edge  of  this  more  superficial  flap  is 
then  united  by  interrupted  sutures    (Fig.  162,  w)  to  the  raw 
border  left  by  the  incision  i  2,  Figs.  160  and  161. 

Other  Operations  have  been  devised,  but  they  call  for  no 
very  full  description.  An  account  of  SzymanowskVs  most  in- 
genious but  not  very  practical  operation  will  be  found  con- 
veniently summarised  in  Stephen  Smith's  "  Operative  Surgery." 
Professor  Wood  and  others  have  made  use  of  the  redundant 
prepuce  (which  is  usually  present  in  hypospadias)  to  close  in 
the  canal,  in  whole  or  in  part.  This  can  be  most  conveniently 
carried  out  when  the  urethra  is  wanting  to  the  extent  of  its 
anterior  half  only.    When  the  deformity  extends  as  far  back  as 
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the  scrotum,  the  late  Professor  Wood  supplemented  the  flap  taken 
from  the  prepuce  by  a  flap  cut  from  the  front  of  the  scrotum. 

Wood's  method  of  arranging  the  preputial  flap  is  as  follows  : — 
A  transverse  buttonhole  incision  is  made  in  the  prepuce  close 
to  the  coronal  groove  on  the  dorsum.  The  glans  is  slipped 
through  the  aperture  made.  Two  lateral  flaps  are  dissected  up 
from  the  penis  upon  either  side  of  the  urethral  groove,  and, 
being  reversed,  are  turned  over,  so  that  the  skin  surface  is 
towards  the  new  canal.  These  flaps  are  united  by  a  continuous 
suture  of  fine  catgut.  The  transposed  dorsal  prepuce  is  then 
"  split  up  into  two  layers  at  the  cut  edge,  which  is  opened  and 
spread  out  over  the  raw  surface  of  the  reversed  urethral  flaps, 
and  stitched  to  the  edges  by  closely  applied  sutiu-es  of  fine  silver 
wire "  (Heath's  "  Dictionary  of  Surgery,"  vol.  i.,  "  Hypo- 
spadias "). 

Comment  —  In  criticising  this  operation,  it  may  be  pointed 
out  that  the  integument  of  the  prepuce  and  scrotum  is  not  well 
adapted  to  form  the  tissue  of  a  primary  flap.  It  is  not  readily 
handled,  and  the  lax  subcutaneous  layer  renders  oedema  a 
troublesome  complication.  The  prepuce  may  serve  a  useful 
purpose  in  assisting  to  close  a  small  defect  and  in  supplementing 
a  more  extensive  operation,  but  it  has  not  yielded  satisfactory 
results  when  used  to  form  the  principal  flap. 

From  Mr.  Wood's  account  it  is  to  be  inferred  that  the  lateral, 
or  urethral,  flaps  are  united  in  the  median  line,  and  to  tliis 
practice  also  some  exception  may  be  taken. 

3.  Operations  for  Ectopia  Vesicae 

Condition  of  the  Patient. — Ectopia  is  more  frequently  met 
with  in  males  than  in  females,  in  the  proportion  of  ten  to  one. 
It  is  invariably  associated  with  epispadias.  When  the  urine  is 
ejected  in  a  decided  jet  on  coughing  or  crying,  some  dilatation 
of  the  ureters  is  indicated. 

The  scrotum  is  wide  and  shallow,  as  a  rule,  and  the  testes 
are  often  in  the  groin.  An  oblique  inguinal  hernia  often  exists 
on  one  side  or  on  both  sides.    The  perineum  is  shorter  and 
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wider  than  nonnal,  and  the  pubes  are  separated  to  the  extent 
of  from  one  to  six  inches. 

The  pubic  symphysis  is  thus  always  absent,  and  where  it 
should  be  projects  the  red  swollen  posterior  wall  of  the  bladder, 
on  which  can  be  generally  found  the  two  ureteric  openings. 
The  condition  will  be  understood  from  Fig.  163.  The  patient 
in  this  case  happened  to  be  a  girl,  contrary  to  rule. 

The  patients  are  often  feeble  and  sickly.  Renal  disease, 
in  the  form  of  surgical  kidney,  is    not  uncommonly  present. 


Above  the  protruding  nail  of  the  bladder  nre  seen  scars  of  an  uasuccessrul  plastic  operation. 

especially  in  the  older  patients.  It  is  a  frequent  cause  of  failure 
and  of  death  after  operation. 

Patients  with  ectopia  have,  however,  lived  to  reach  old  age 
without  having  undergone  treatment  of  any  kind.  Thus,  H.  S. 
Newland  (Brit.  Med.  fourtt.,  April  28th,  1906)  records  the  case 
of  a  man  with  complete  ectopia  who  made  his  living  by  stone- 
breaking,  and  who  lived  to  be  sixty,  ultimately  dying  of  cancer 
of  the  exposed  bladder  surface. 

As  a  rule  the  distress  caused  by  this  deformity  is  great. 
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The  urine  is  constantly  dribbling  away.  The  thighs,  scrotum, 
perineum,  and  abdomen  are  wet  with  urine  and  excoriated. 
Ammoniacal  decomposition  of  the  urine  with  the  incontinence 
causes  such  a  nuisance  that  the  boy  becomes  a  social  pariah. 
A  well-iitting  urinal  will  render  the  condition  fairly  tolerable. 

Age  for  Operation  and  Preparatory  Treatment.— Operative 

treatment  may  be  commenced  when  the  patient  is  four  or  five 

years  of  age.     It  should  in  any  case 

be  undertaken  and  completed  before 

puberty. 

The  treatment  will  extend  over 
many  months,  and  will  usually  oc- 
cupy more  than  a  year. 

During    this    period    the    patient 
will    be    subjected    to    many   opera- 
[iG.  164.— ECTOPIA  vBsicr..        tioHS.     In  a  case  quoted  by  Billroth 
The  posterior  wait  of  the  bladder,     the   treatment    occupied    twenty-two 
ureiersjsKf^'^'n."         *"    months,  during  which    time  nineteen 
operations  were  performed.    This  ex- 
perience is  not  exceptional,  and  in  a  patient  seen  by  one  of  us 
(J.   H.),  with   severe  epispadias  amounting  almost  to  ectopia, 
twenty-five  operations  had  been  performed  at  various  hospitals ! 
Though  improved,  the  urethra  in  this  case  was  still  open  on  its 
dorsal  surface,  and  the  patient  still  was  obliged  to  wear  a  urinal. 
Before  the  operation  is  commenced  it  is  most  important  that 
(he  patient  be  in  good  health.    There  should  be  no  cough,  the 
bowels  should  be  acting  normally,  the  urine  should  be  healthy 
and  not  irritating,  and  the  skin  as  free  from  inflammation  and 
eczema  as  is  possible.      The  cystitis  also  must  be  dealt  with. 
Much  can  be  done  by  frequent  bathing,  and  by  soaking  up  the 
urine   by   pads   of   compressed    cotton  wool   which  have   been 
impregnated  with  corrosive  sublimate.    To  keep  a  patient  dry 
by  these  means  will  require  the  unremitting  attention  of  a  nurse 
night  and  day. 

In  order  that  the  patient  may  be  in  the  best  condition,  a 
long  rest  in  the  recumbent  position  is  desirable,  during  which 
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time  much  may  be  done  by  constant  irrigation  and  unremitting 
attention  to  get  both  skin  and  mucous  membrane  into  a  healthy 
condition. 

When  a  reversed  flap  is  employed,  and  the  integumentary 
surface  is  turned  in  towards  the  bladder,  some  trouble  may 
result  from  the  growth  of  hair  from  the  displaced  skin.  The 
hair,  if  it  attain  any  length,  may  block  up  the  new  urethra, 
and  may  lead  to  an  accumulation  of  phosphatic  concretions 
and  other  complications.  Its  growth  is  most  likely  to  give 
trouble  when  well-developed  hair  is  already  growing  upon  the 
flap,  as  may  be  the  case  in  an  adult.  When,  however,  the 
operation  is  carried  out  in  very  young  subjects,  the  growth  of 
hair  seems  to  be  subdued  altogether.  In  other  instances  in 
which  the  hair  has  continued  to  grow  it  has  been  observed  that 
the  growth  has  declined  in  vigour  as  time  went  on,  and  that 
it  has  ultimately  ceased  entirely. 

In  cases  where  the  hair  at  the  time  of  the  operation  is  un- 
duly abundant,  it  is  best  to  remove  it  by  some  depilatory,  such 
as  barium  sulphide  {see  page  601).  When  this  is  being  applied, 
the  skin  and  exposed  mucous  membrane  must  be  carefully 
protected  by  a  mixture  of  olive  oil  and  chalk  applied  in  a  thick 
layer.  No  operation  would  be  attempted  until  the  skin  thus 
treated  was  quite  healthy. 

Methods  of  Operating^. — The  very  numerous  operations  ad- 
vised or  adopted  in  cases  of  ectopia  vesicae  may  be  divided  into 
three  classes : — 

(i)  Operations  designed  to  divert  the  urinary  passages. 

(2)  Operations  for  closing  in  the  defect  by  means  of  flaps. 

(3)  Operations  for  narrowing  the  defective  area  by  approxi- 
mating the  two  innominate  bones. 

(l)  TRANSPLANTATION  OF  BOTH  URETERS  INTO  THE 

RECTUM 

Since  the  first  attempt  in  this  direction  made  by  the  late 
John  Simon  in  1852,  a  great  variety  of  methods  have  been 
devised.    The  object  of  all  of  them  is  to  divert  the  flow  of  urine 
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into  either  the  sigmoid  flexure  or  the  rectum,  where  a  cloaca  is 
formed  capable  perhaps  of  holding  the  urine  for  some  few  hours. 
Of  course  the  patient  subsequently  micturates  through  the 
anus.  It  should  be  mentioned  that  the  ureters  have  also  been 
transplanted  on  to  the  skin  of  the  loins ;  but  a  double  urinary 
fistula  in  the  back  must  be  a  far  worse  condition  than  that  of 
ectopia  vesicae,  and  the  proceeding  must  be  condemned. 

We  may  also  reject  all  methods  of  high  transplantation  of 
the  ureters — i.e.  into  the  sigmoid  flexure — ^because  they  give 
no  better — possibly  worse — results  than  those  involving  the 
rectmn  ;  whilst  there  is  the  additional  and  grave  risk  of  con- 
tamination of  the  peritoneal  cavity.  The  preference  should 
be  given  without  hesitation  to  the  extraperitoneal  operation, 
which,  we  believe,  was  first  described  by  Prof.  G.  A.  Peters,  of 
Toronto  {Brit,  Med,  Journ.y  June  22nd,  1901),  from  whose  paper 
Figs.  165  and  166  are  taken.  A  successful  case,  operated  on 
by  the  same  method,  has  been  reported  by  Mr.  H.  S.  Newland, 
of  Adelaide  {Brit,  Med,  Journ,,  April  28th,  1906),  and  others 
have  been  published. 

The  Operation. — ^The  intestine  has  been  thoroughly  cleared 
by  aperients.  A  sponge  attached  to  a  long  silk  thread  is  passed 
high  up  into  the  rectum  ;  this  serves  a  double  purpose,  as  it 
pushes  the  rectal  wall  forward  and  keeps  it  empty.  Each  ureter 
opening  is  then  defined  on  the  surface  of  the  bladder  pro- 
trusion, and  a  small  circular  rosette  of  mucous  membrane  shaped 
with  scalpel  and  scissors  aroimd  it.  A  rubber  catheter  (the 
blunt  end  of  which  is  cut  off)  has  been  passed  into  each  ureter, 
and  each  is  now  secured  to  the  opening  by  a  single  silk  suture. 
Care  must  be  taken  in  fixing  this  suture  through  the  bladder 
wall  and  that  of  the  catheter  not  to  narrow  the  lumen  of  the 
latter.  The  catheter  should  be  the  largest  that  can  be  intro- 
duced, but  will,  of  course,  only  be  of  small  size.  By  blunt  dis- 
section, aided  by  the  scissors,  the  lower  inch  or  so  of  each  ureter 
is  separated.  The  surgeon's  finger  is  now  introduced  into  the 
rectum,  and  a  point  on  its  lateral  wall  is  selected  as  high  up 
as^convenient.    A  narrow  pair  of  forceps  is  made  to  project 
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at  this  point  from  the  rectum ;  a  small  incision  from  in  front 
through  the  rectal  wall  enables  the  forceps  to  come  through. 
With  it  the  catheter  on  the  corresponding  side  is  drawn  into 
the  rectum,  carrying  with  it  the  ureter  and  surrounding  rosette 


KIG.  165.— PETERS'S  METHOD  OF  TRANSPLANTATION  OK  THE  URETERS.      {Bfit,  Affd, 

/ourm.,  June  22nd,  1901.) 

A,  End  of  ureter  which  is  dissected  free,  and  in  which  a  catheter  (c)  is  inserted  and  fixed  by 
a  suture  at  b  ;  D,  Forceps  passed  through  rectal  wall  in  order  to  grasp  and  draw  through 
the  catheter  and  ureter  ;  E,  Sphincter  aoi ;  F,  Reflexion  of  peritoneum. 

of  bladder  wall.  {See  Fig.  165.)  Precisely  the  same  manoeuvre 
is  carried  out  on  the  other  side.  Both  catheters  now  project 
from  the  anus,  and  the  ureteric  ends  will  remain  just  within  the 
wall  of  the  rectum.  Prof.  Peters  states  that  there  is  no  necessity 
for  fixing  them  there  by  sutures,  provided  the  openings  have 
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been  made  sufficiently  high  up  to  avoid  tension.  In  his  case 
he  then  proceeded  to  dissect  away  from  in  front  all  the  project- 
ing part  of  the  bladder,  taking  every  care  not  to  open  the 
peritoneum.  No  sub- 
sequent plastic  opera- 
tion was  required.  Of 
course,  the  surgeon 
may  prefer  to  leave 
the  dissection  of  the 
\'esical  Wall  for  a  later 
operation. 

Comment.— The  re- 
sults in  reported  cases 
of  extraperitoneal 
transplantation  have 
been  so  favourable  {see, 
for  example,  Fig.  i66, 
taken  from  Peters's 
case  eighteen  months 
later),  that  we  believe 
it  will  be  given  an  ex- 
tensive trial  in  prefer- 
ence to  the  complicated 
and,  on  the  whole,  dis- 
appointing methods  of 
closing  in  the  bladder 
by  flaps,  etc. 

One  would  think 
that  the  constant  pre- 
sence  of  unne  m  the 
"iiii  rectum  would  prove  irri- 
tating and  set  up  jiroc- 
titis,  but  this  does  not  seem  to  be  the  case,  nor  docs  there  seem 
to  be  any  frequent  desire  to  empty  the  rectum  in  these  patients. 
One  drawback  and  possible  risk  must  be  mentioned — namely, 
ascending  pyelitis,  which  apparently  is  due  to  infection  from  the 
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Bacillus  coli.  Still,  as  occurred  in  more  than  one  of  the  recorded 
cases,  an  attack  of  pyelitis  has  developed  after  the  operation,  and 
has  been  recovered  from.  It  would  seem  worth  while  to  give 
the  patient  urotropine,  or  a  similar  urinary  antiseptic,  for  the 
two  or  three  months  following  the  operation. 

There  are  several  other  ways  of  performing  transplantation 
of  the  ureters  into  the  rectum,  but  they  possess  no  advantage 
over  the  one  described  above.  In  the  Annals  of  Surgery,  1906, 
page  237,  and  reproduced  in  Jacobson's  "  Operative  Surgery," 
will  be  found  an  account  of  a  case  of  Mr.  Mo3mihan's  in  which 
'*  the  whole  of  the  bladder  wall "  was  turned  round  and  trans- 
planted into  a  gap  made  in  the  front  of  the  rectum.  The  figures 
accompanying  this  account  give,  we  think,  a  very  imperfect 
idea  of  the  operation.  The  method  almost  certainly  involves 
opening  the  peritoneal  cavity,  and  has  no  compensating  advan- 
tage. The  same  must  be  said  of  several  other  methods,  devised 
by  Continental  surgeons.  If  transplantation  of  the  ureters  is 
carried  out,  the  best  method  is  Peters's.  If  a  piece  of  the  ectopic 
bladder  of  any  size  is  cut  free  and  implanted  into  the  rectal  wall, 
it  must  be  reversed,  and  this  will  twist  the  ureters  ;  moreover, 
if  the  transplanted  part  does  not  actually  slough  from  want 
of  its  blood  supply,  it  is  sure  to  atrophy. 

(2)   OPERATIONS    FOR    CLOSING    IN    THE    DEFECTS    BY 

MEANS    OF    FLAPS 

The  early  flap  operations  were  more  or  less  uniformly  unsuccess- 
ful. Attempts  to  close  in  the  opening  by  definite  flaps  were  made 
as  far  back  as  1844.  The  flaps  were  not  reversed,  and  failure 
followed. 

Reversed  flaps  were  first  employed  by  Roux,  Richard,  and 
Pancoast. 

Roux  {L*  Union  Med.,  1853)  dissected  one  flap  from  the  abdomen 
above,  and  another  from  the  scrotiun  below,  and  united  them  in  a 
reversed  manner  over  the  exposed  bladder,  so  that  the  raw  surfaces 
were  turned  outwards.     Both  flaps  sloughed. 

Richard  (Gaz,  Hehdom.,  vol.  i.,  1854),  following  the  lines  of  Ndlaton's 
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operation  for  epispadias,  attempted  a  like  operation  a  little  later, 
but  with  a  fatal  result. 

Dr.  A5rres,  of  New  York,  operated  upon  an  adult  female  in  1858 
("  Congenital  Exstrophy  of  the  Urinary  Bladder,"  New  York,  1859) 
by  turning  down  a  flap  of  skin  from  the  abdomen  over  the  bladder. 
The  cutaneous  surface  of  this  flap  was  turned  towards  the  bladder. 
Its  raw  surface  was  covered  by  a  process  of  gliding.  The  result 
was  not  very  encouraging. 

Dr.  Pancoast,  of  Philadelphia  {North  Amer.  Med.  and  Chit. 
Review,  July,  1859),  carried  out  an  operation  in  the  same  year  (1858) 
which  proved  to  be  more  successful. 

Two  lateral  flaps  were  dissected  up  on  either  side  of  the  defect, 
and  were  turned  over  so  as  to  cover  the  bladder  (their  cutaneous 
surfaces  being  innermost).  The  flaps  were  reversed,  but  not  super- 
imposed.   Union  took  place  between  the  edges  of  the  flaps. 

Mr.  Holmes  first  emplo)red  reversed  and  superimposed  flaps  with 
success  in  England,  in  1863  ("  Surgical  Treatment  of  Children's 
Diseases,"  2nd  edition,  page  149). 

From  these  early  operations  the  present  more  successful 
procedures  have  been  derived. 

The  two  principal  methods  now  in  use  are  known  as — 

A.  Wood's  operation. 

B.  Thiersch's  operation. 

These  may  be  regarded  as  two  standard  procedures,  foimded 
upon  different  principles,  and  forming  the  bases  for  many 
modifications. 

A.  Wood's  Operation. — Here  three  flaps  are  formed — ^a  re- 
versed upper  or  umbilical  flap,  and  two  lateral  transplanted 
flaps,  which  are  made  to  cover  the  upper  flap.  The  following 
description  is  derived  from  the  late  Prof.  Wood's  account  in 
Heath's  "  Dictionary  of  Surgery,"  1887. 

(a)  The  Cutting  of  the  Flaps, — The  upper  flap  (Fig.  167,  c) 
should  be  figured  by  a  line  extending  along  the  side  of  the 
bladder  surface  vertically  upwards  as  far  as  the  measured  dis- 
tance from  the  root  of  the  penis  to  the  upper  margin  of  the 
bladder,  and  then  carried  in  a  rounded  curve  across  the  "  linea 
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alba  "  at  this  point  to  join  another  vertical  line  of  equal  length 
on  the  opposite  side  of  the  bladder. 

The  two  groin  flaps  (Fig.  167,  A,  b)  for  superposition  are  to 
be  made  of  a  rounded  lancet  shape,  with  the  roots  downwards 
and  inwards  at  the  base  of  the  scrotum,  and  continued  along 
the  side  of  the  urethral  groove  for  about  half  its  length.  These 
flaps  should  be  long  enough  and  detached  enough  to  meet  in 
the  median  line  for  their  whole  length,  and  no  sharp  angles 
should  be  left  in  their  out- 
hne.  The  incision  for  mak- 
ing them  should  join  that 
of  the  lateral  border  of  the 
first  or  imibilical  flap  at 
about  its  centre. 

In  raising  the  umbilical 
flap  care  must  be  taken  not 
to  make  the  skin  too  thin, 
which  is  apt  to  be  done  in 
the  centre  of  its  base  near 
the  upper  margin  of  the 
bladder.  The  tissues  are 
here  so  thin  that  there  is 
danger  of  woimding  the  peri- 
toneum. *  "■  '-^'=™'  ""P'  ■  ^;  ^,X'  "^^  ■  "■ ''"""'"  ■ 

The  flaps  should  be 
handled  with  the  fingers  rather  than  with  forceps.  In  raising 
the  lateral  flaps  the  superficial  external  pudic  arteries  are  cut 
and  may  need  to  be  ligatured.  All  bleeding  must  have  been 
checked  and  all  clots  removed  before  the  flaps  are  placed  in 
position. 

(6)  The  Adjusting  of  the  Flaps.-~The  upper  flap  is  folded 
evenly  down  with  its  skin  surface  to  the  bladder,  and  is  attached 
by  sutures  (Professor  Wood  used  silver  wire)  to  the  cut  edge 
at  the  root  of  the  penis  on  each  side. 

The  groin  flaps  are  then  placed  upon  the  raw  surface  of  the 
umbilical  flap.    Their  inner  edges  are  united  by  sutures  in  the 
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median  line,  and  their  bases  should  closely  embrace  the  root 
of  the  penis.  The  raw  surface  left  by  the  removal  of  the 
umbiUcal  flap  is  closed  by  drawing  the  edges  together  with 
hare-lip  pins.  The  surfaces  left  in  the  groin  were  in  Professor 
Wood's  first  operation  treated  in  the  same  way,  but  he  advised 
later  that  the  upper  borders  of  the  groin  flaps  should  be  held 
upwards  by  one  or  two  wire  sutures,  and  that  the  raw  surfaces 

which  remain  should  be  left  to 
heal  by  granulation  (Fig.  168). 
In  the  Female  the  umbilical 
flap  should  be  large,  and  the 
incision  for  the  groin  flaps  on 
each  side  should  be  carried 
well  down,  so  as  to  have 
their  roots  in  great  measure 
connected  with  the  labia. 
When  the  flaps  are  finally 
sutured  together,  the  vagina 
should  be  almost  closed  up 
by  them,  with  but  a  small 
opening  to  allow  the  passage 
of  the  urine.  (See  Mr.  Mayo 
Robson's  modification  of  the 
operation,  page  626.) 
(c)  Treatment  of  the  Epispadias, — ^This  is  effected  by  Ndaton's 
operation  modified  to  meet  the  altered  condition  of  the  parts 
above  the  opening  into  the  bladder.  (See  page  602.)  In  the 
place  of  the  abdominal  flap  there  described  an  incision  is  made 
parallel  to  and  half  an  inch  above  the  arched  cicatrised  urethral 
border  of  the  covering  of  the  bladder,  and  the  integument  thus 
marked  out  is  then  turned  down  in  the  form  of  a  fold,  with  the 
skin  surface  directed  towards  the  upper  surface  of  the  penis. 

With  this  exception  the  operation  follows  the  lines  already 
indicated. 

Comment. — This  operation  meets  successfully  the  two  great 
difficulties  which  attended  early  procedures. 


FIG.    168.— wood's  operation   FOR   ECTOPIA 

VESIC.'K, 

A  B,  I^iteral  flaps ;  c,   Upper  flap ;  p,  Pros- 
tate ;  /,  Penis. 
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i.  In  these  cases  a  sinus  was  left  at  the  site  of  the  umbiHcus 
which  it  was  found  almost  impossible  to  close. 

Such  a  result  may  be  certainly  expected  if  lateral  flaps  are 
employed  in  the  fresh  state  without  reversion  or  without  the 
addition  of  the  umbilical  flap. 

ii.  The  constant  pressure  upon  the  posterior  waU  of  the 
bladder  had  in  the  early  cases  a  tendency  to  cause  a  protrusion 
as  the  cicatrices  contracted.  As  a  result  of  this  the  opening 
above  the  penis  became  larger  and  larger.  This  difficulty  is 
met  partly  by  groin  flaps  of  considerable  size,  which  closely 
embrace  the  root  of  the  penis,  and  partly  by  means  of  the  scrotal 
flap,  which  prevents  the  tissues  about  the  opening  from  being 
drawn  up  as  cicatrisation  and  contraction  proceed.  The  scrotal 
flap  is  an  essential  feature  in  dealing  with  the  epispadias. 

During  the  progress  of  the  operation  warm  sterile  water 
should  alone  be  employed.  In  dissecting  up  the  lateral  flaps 
great  care  must  be  taken  in  cases  where  inguinal  hemiae  exist. 

If  it  be  possible  so  to  fashion  the  pedicles  of  the  inguinal  flaps 
that  the  external  pudic  arteries  are  not  divided,  a  great  point 
is  gained. 

Modifications  of  Wood's  Operation.— The  late  Mr.  Greig  Smith 
{Brit.  Med,  Journ,,  February,  1880)  made  the  flaps  of  a  little  larger 
size.  The  umbilical  flap  is  in  shape  like  the  wooden  portion 
of  a  fire-bellows.  The  portion  corresponding  to  the  handle  of 
the  bellows  is  uppermost  and  in  the  median  line,  and  when 
the  flap  is  turned  down  this  portion  is  used  to  cover  in  the  urethra, 
and  to  afford  a  further  attachment  to  the  tissues  dissected  up 
from  the  penis  and  scrotum. 

The  umbilical  flap  and  the  lateral  flaps  are  secured  together 
by  means  of  deep  quilled  sutures  apphed  in  a  vertical  hne  over 
about  the  middle  of  each  lateral  flap. 

Mr.  Smith  reports  two  cases,  in  both  of  which  an  excellent 
result  was  obtained. 

Mr.  Mayo  Robson  {BriL  Med,  Journ,,  Jan.  31st,  1885)  reported 

a  very  successful  case  of  Wood's  operation  carried  out  in  a  female 

child  aged  eight  years. 
2  o 
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Allusion  has  been  already  made  to  the  difficulty  which  arises 
in  this  procedure,  of  preventing  some  reopening  of  the  sinus, 
owing  to  the  retraction  of  the  flaps  which  cover  in  the  bladder. 
In  Mr.  Robson's  case  this  retraction  caused  the  bladder  surface 
to  be  once  more  exposed  in  part.  To  meet  this  complication, 
Mr.  Robson  so  detached  the  folds  of  integimient  constituting 
the  labia  majora  as  to  form  on  each  side  of  the  median  line 
two  triangular  flaps  which  were  capable  of  being  displaced  up- 
wards. The  upper  margins  of  these  flaps  were  attached  to 
the  lower  margins  of  the  flaps  already  in  position. 

By  this  means  the  bladder  surface  was  entirely  covered  in, 
and  only  a  small  slit  was  left  for  the  escape  of  the  urine.  This 
procedure  should  be  always  carried  out  in  operating  upon  the 
female  subject  by  Wood's  method.  Some  excellent  drawings 
illustrate  Mr.  Robson's  paper. 

B.  Thiersch's  Operation. — Two  lateral  flaps  are  formed,  one 
to  cover  the  lower  half  of  the  defect,  and  the  other  the  upper 
half  {Zentralhlati  fur  Chir,,  1876,  page  504).  Each  flap  when 
first  cut  is  large  enough  alone  to  cover  the  whole  of  the  exposed 
area.  From  the  nature  of  the  method  adopted,  allowance  has 
to  be  made  for  the  shrinking  of  the  flap.  The  flap  first  made 
is  intended  for  the  lower  half  of  the  bladder.  It  is  marked  out 
by  two  incisions.  One  commences  at  the  upper  margin  of  the 
defect,  and  proceeds  downwards  to  the  root  of  the  penis,  round 
the  margin  of  the  bladder.  The  second  is  placed  at  a  suitable 
distance  to  the  outer  side  of  the  first,  is  parallel  to  it,  and  is 
continued  down  to  Poupart's  ligament.  The  flap  is  detached 
in  the  form  of  a  strip  or  bridge,  and  is  left  connected  with  the 
body  by  its  upper  and  its  lower  extremities.  Beneath  it  is  placed 
a  plate  of  tinfoil  or  ivory,  and  for  a  period  of  three  weeks  its 
under  surface  is  allowed  to  granulate.  At  the  end  of  three 
weeks  the  upper  attachment  of  the  flap  is  divided,  and  it  is 
laid  transversely  over  the  lower  part  of  the  defect.  The  margin 
of  the  defect  will  have  been  freshened,  and  to  this  raw  border 
the  flap  is  attached.  The  granulating  surface  of  the  flap  is 
turned  towards   the  bladder.      (The   use   of  granulating   flaps 
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in  plastic  surgery  is  dealt  with  in  the  second  volume  of  the 
present  work.) 

When  this  flap  has  soundly  healed,  and  has  become  safely 
fixed  in  its  new  situation,  the  second  flap  is  cut  from  the  othei 
side  of  the  defect  {Fig.  169). 

It  is  fashioned  in  exactly  the  same  way,  though  the  two 
parallel  incisions  do  not  extend  so  low  down,  but  end  at  the 
place  of  attachment 
of  the  first  flap.  As 
this  flap  is  to  be  of 
the  same  size  as  the 
first,  the  two  in- 
cisions will  have  to 
be  carried  higher  up 
on  the  belly.  The 
bridge  of  skin  thus 
marked  out  and 
separated  is  allowed, 
as  before,  to  granu- 
late for  three  weeks. 
At  the  end  of  this 
time  its  upper  end 
is  divided,  and  it  is        ^,^_ , 

placed      transversely  b.  Posterior  «>all  of  bladder,  showing  the  ureteric  openings  : 

,                        .     ,,  s.  Scrotum  :  u.  Long  flap  or  bridge  lo  be  rewraed  over 

over  tUe    upper    nall  the  bUdder  afler  division  at  ihe  dolled  line  ;  l.  Shorter 

_/      iU.      j-r.„i          t«.-  lap  lo  be  subsequenily  slid  in  (roni  o(  the  reverwd  flap 

of      the     defect.        Its  (l,!;  again  wiiTaiviiion  ofone  end  at  the  dotted  line. 

granulating     surface 

is  turned  towards  the  bladder,  and  its  margins  are  united  to  the 

margins  of  the  defect,  which  will  have  been  freshened  to  receive  it. 

The  interval  between  the  two  flaps  will  now  be  indicated 
by  a  transverse  line,  WTien  the  second  flap  is  securely  united, 
the  contiguous  margins  of  the  two  flaps  at  this  line  are  fresh- 
ened, and  are  secured  together  by  sutures. 

Finally,  the  upper  margin  of  the  second  flap  and  the  adjacent 
(superior)  margin  of  the  defect  are  freshened,  and  are  united 
by  sutures.     If  the  tissues  of  the  abdominal  wall  at  the  upper 
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margin  of  the  defective  area  be  too  thin  for  sutures,  then  an 
attempt  is  made  to  secure  the  closure  of  this  final  gap  by  granu- 
lation. When  the  bladder  has  been  covered  in,  the  epispadias 
is  dealt  with  by  Thiersch's  method,  the  details  of  which  have 
been  already  described. 

The  treatment  involved  by  this  method  will  extend  over 
twelve  or  eighteen  months,  and  will  necessitate  a  great  number 
of  separate  operations. 

The  results  obtained  by  Thiersch  appear  to  have  been  ex- 
cellent. 

Comment, — The  special  points  in  this  admirable  operation 
are  the  following : — No  lunbihcal  flap  is  used,  on  the  grounds 
that  its  tissues  are  often  so  thin,  scanty,  and  ill-nourished  that 
some  sloughing  of  the  flap  is  not  uncommon,  and  also  for  the 
reason  that  in  the  dissection  of  this  flap  the  peritoneum  may 
be  injured,  and  a  condition  is  provided  for  the  production  of 
a  ventral  hernia. 

The  injurious  action  of  urine  upon  raw  surfaces  is  prevented 
by  the  system  of  granulating  flaps.  Upon  the  granulating  sur- 
face it  seems  to  have  no  effect. 

It  would  appear  probable  that  a  sinus  would  often  be  left 
at  the  site  of  the  umbilicus,  but  in  practice  this  has  not  proved 
to  be  the  case. 

The  flaps  are  not  used  until  their  vitality  has  been  tested, 
until  their  capability  of  sustaining  what  may  be  termed  a  partly 
independent  existence  has  been  proved,  and  until  they  have 
undergone  considerable  contraction. 

Thiersch's  operation  has  on  the  whole  decided  advantages 
over  Wood's  method,  and  in  its  principles  it  is  more  fully  in 
accord  with  those  of  modem  plastic  surgery. 

(3)  OPERATIONS  FOR  NARROWING  THE  DEFECTIVE  AREA  BY 
APPROXIMATING  THE   TWO   INNOMINATE   BONES 

Professor  Trendelenburg,  of  Bonn  (Zentralblatt  fur  Chir.y  De- 
cember, 1885),  is  the  originator  of  this  method  of  treatment.  He 
relates  his  experience  of  it  in  the  Annals  of  Surgery ^  1906,  page  281. 
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It  is  well  known  that  in  ectopia  vesicae  the  sjonphysis  pubis 
is  deficient,  and  that  a  gap  exists  between  the  two  pubic  bones, 
which,  according  to  Wood,  may  measure  from  two  to  four  inches 
or  more.  Trendelenburg  divides  the  sacro-iliac  synchondrosis  on 
either  side,  and  finds  that  it  is  then  possible  to  bring  the  two 
pubic  bones  together  by  slight  pressure.  The  lateral  margins 
of  the  defect  are  freshened,  and  are  brought  together  when  the 
bones  are  approximated.  Immediate  union  of  the  wound  is 
aimed  at.  The  results  obtained  by  this  operation  have  been 
striking  and  in  a  sense  satisfactory. 

In  one  case  failure  occurred  at  the  first  operation,  but  success 
attended  the  second  attempt  at  closure.  In  two  instances, 
immediate  union  of  the  lateral  walls  was  obtained.  In  only 
one  case  had  the  formation  of  flaps  to  be  resorted  to.  An  ex- 
cellent account  of  the  operation,  with  a  successful  case,  has 
been  given  by  Mr.  Makins  in  the  Med.-Chir.  Trans,  for  1888. 

Best  Ag*e  for  the  Operation. — ^Trendelenburg  considers  that 
the  operation  should  be  limited  to  a  period  between  the  ages 
of  two  and  eight  years.  In  the  case  of  failure  above  alluded 
to  the  patient  was  only  fourteen  months  old. 

The  Operation. — ^The  distances  between  the  anterior  superior 
iliac  spines  and  between  the  two  pubic  bones  having  been  re- 
corded, the  patient  is  anaesthetised,  and  is  turned  upon  the  face. 
An  incision  is  made  directly  over  each  sacro-iliac  synchondrosis. 
The  average  length  of  this  incision  will  be  about  three  inches. 
The  posterior  sacro-iliac  ligaments  are  exposed,  and  freely  divided. 
The  knife  is  then  passed  into  the  cleft,  and  the  interosseous  and 
superior  hgaments,  together  with  the  interarticular  cartilage, 
are  severed.  The  bleeding  is  trifling.  The  anterior  superior 
iliac  spines  are  now  approximated,  and  the  joints  will  then  be 
found  to  gape  posteriorly  to  such  an  extent  as  to  allow  the 
introduction  of  the  forefinger.  The  two  wounds  are  then  closed, 
and  a  drain  introduced,  if  necessary.  A  suitable  dressing  is 
applied. 

Extension  of  the  joints  is  provided  for  by  Mr.  Makins  in 
the  following  way  ; — 
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The  patient  is  placed  in  a  cot,  and  a  pelvic  belt  on  which 
three  loops  of  strong  webbing  have  been  sewn  is  applied  to  the 
anterior  borders  of  the  pelvis.  These  loops  are  crossed  as  a 
many-tailed  bandage,  and  are  carried  over  the  opposite  side  of 
the  cot,  where  weights  are  attached  to  them.  These  weights 
tend  to  draw  the  ilia  together. 

Very  great  care  has  to  be  taken  to  prevent  urine  from  trick- 
ling down  and  reaching  the  wounds  over  the  articulations. 

When  the  wounds  are  healed,  the  attempt  to  close  in  the 
bladder  may  be  made. 

In  Mr.  Makins's  case  nearly  two  months  were  allowed  to 
elapse  between  the  division  of  the  synchondrosis  and  the  attempt 
to  close  the  defect  in  the  bladder.  By  this  time  the  exposed 
surface  of  the  bladder  appeared  at  the  bottom  of  a  more  or  less 
narrow  vertical  groove. 

The  margins  of  the  defect  are  freshened  and  dissected  up, 
and  are  mobilised  as  far  as  is  required.  They  are  then  approxi- 
mated by  sutures  in  the  median  line.  A  tube  is  introduced 
into  the  bladder,  and  is  retained  there. 

Comment. — The  advantages  and  disadvantages  of  the  opera- 
tion are  fully  dealt  with  in  Mr.  Makins's  paper. 

It  is  claimed  for  this  measure  that  it  is  simple,  that  it  effects 
a  great  saving  of  time,  that  it  may  possibly  be  completed  in 
two  operations,  and  that  it  is  very  satisfactory  in  its  results. 
All  these  points  must  be  allowed,  and  the  operation  must  take 
a  high  position  among  the  methods  available  for  ectopia  vesica. 

The  main  objection  urged  against  the  operation  is  that  it 
tends  to  weaken  the  pelvis.  It  is  well  known  that  the  pelvis 
in  these  cases  is  defective,  and  that  the  waddling  gait  of  the 
patient  is  to  some  extent  due  to  the  deformity  of  this  part  of 
the  skeleton.  The  S3anphysis  pubis  is  wanting,  the  ossa  in- 
nominata  do  not  come  into  contact  in  front,  and  to  divide  the 
posterior  and  almost  only  remaining  connections  of  the  bones 
would  appear  to  prepare  the  way  for  serious  weakening  of  the 
pelvic  girdle.  Up  to  the  present  time,  however,  this  theoretical 
objection  has  not  been  found  to  hold  good  in  practice.    The 
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patients  operated  upon  have  walked  well  after  the  period  of 
convalescence  was  passed. 

It  must  be  allowed  that  although  the  posterior  synchon- 
droses are  opened  up,  yet  the  anterior  synchondrosis  is  to  some 
extent  restored,  and  the  rotation  of  the  ilia,  which  is  a  feature 
of  these  cases,  is  overcome. 

The  value  of  the  operation  can  only  be  tested  by  time. 

It  must  be  remembered  that  the  operation  can  only  be  carried 
out  in  young  patients,  and  in  female  subjects  it  is  possible  that 
an  undesirable  degree  of  narrowing  of  the  pelvis  may  result. 
The  extent  to  which  the  joints  are  freed  must  depend  upon  the 
needs  of  the  case.  The  partial  separation  effected  in  Mr.  Makins's 
case  aUowed  the  anterior  superior  iliac  spines  to  be  approximated 
one  inch  in  a  boy  aged  eight.  With  complete  freeing  of  the  joints 
Trendelenburg  has  lessened  the  distance  between  the  two  spines 
by  two  inches  in  a  child  aged  two  and  a  half  years. 

Such  entire  rupture  of  the  connection  between  the  ilium 
and  the  sacrum  should  be  limited  to  extreme  cases. 

In  speaking  of  Prof.  Trendelenburg's  operation  it  must  be 
noted  that  according  to  his  account  of  his  most  successful  cases 
(three  in  number) — 

(i)  Retention  of  urine  was  not  complete  in  any  of  them. 
"  These  young  men,  therefore,  wear  a  contrivance  supplied 
with  a  small  spring  which  compresses  the  root  of  the  penis." 

(ii)  It  appears  to  be  impossible  permanently  to  unite  the 
pubic  bones  together — i.e.  to  create  a  symphysis,  although  the 
distance  between  them  may  be  narrowed. 

(iii)  The  final  result  is  not  materially  better  than  that 
obtained  by  successful  flap  operations,  but  probably  the 
number  of  separate  operations  required  is  considerably 
diminished. 

(iv)  Prof.  Trendelenburg  believes  that  surgeons  will  again 
abandon  rectal  transplantation  of  the  ureters  owing  to  its  at- 
tendant risk  of  pyelo-nephritis. 

At  present  we  think  that  transplantation  of  the  ureters 
according  to  Peters's  method  offers  the  best  chance  of  success. 
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AFTER-TREATMENT  OF  CASES  OF  ECTOPIA  VESICA 

After  any  plastic  operation  every  care  must  be  taken 
to  prevent  the  urine  from  coming  in  contact  with  the 
wound. 

To  effect  this  end,  the  patient  should  be  propped  up  in  bed 
in  a  sitting  posture,  the  shoulders  must  be  well  raised,  a  thick 
pillow  must  be  placed  under  the  knees,  and  the  thighs  should 
be  kept  drawn  up  by  means  of  a  bandage  which  passes  under 
the  knees  and  across  the  shoulders  and  back. 

The  bed  should  be  provided  with  a  proper  mackintosh,  and 
with  such  a  mattress  that  the  urine  can  escape  through  a  funnel- 
shaped  opening  in  the  centre  of  the  bed. 

Troublesome  erections  may  be  controlled  by  the  application 
of  ice. 

The  bladder  should  be  frequently  washed  out  with  a  warm 
solution  of  boric  acid,  and  the  tube  placed  in  the  urethra 
should  be  frequently  changed. 

Special  care  will  be  needed  to  prevent  the  formation  of  bed- 
sores. 

Mr.  Parker  kept  his  patients  in  a  hip-bath  of  warm  boric 
lotion  throughout  the  whole  of  the  after-treatment,  with  the 
result  that  almost  complete  primary  union  followed  a  flap  opera- 
tion. With  care  the  position  of  the  patient  in  a  hip-bath  may 
be  made  so  comfortable  that  he  will  rest  better  in  the  bath  than 
in  the  constrained  and  cramped  position  he  must  of  necessity 
occupy  in  bed.  The  discomfort  of  lying  upon  a  wet 
mackintosh  is  also  not  inconsiderable.  It  is  needless  to  say 
that  the  lotion  in  the  bath  must  be  maintained  at  an  even  tem- 
perature, and  be  constantly  changed. 

Thiersch  and  others  advise  the  use  of  a  compressorium  after 
the  operation  has  been  quite  completed.  This  instrument  is 
intended  to  occlude  the  newly  made  urethra,  and  to  be  removed 
when  required. 

It  cannot  be  recommended,  on  these  groimds :  In  the 
first  place,  the   capacity  of   the  new   bladder   is   very  small ; 
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and  in  the  second  place,  the  constant  pressure  of  the 
instrument  is  capable  of  producing  a  slough,  or  even  a 
urinary  fistula. 

Even  in  the  most  successful  cases  a  urinal  cannot  be  dis- 
pensed with. 

RESULTS  OF  THE  OPERATION  GENERALLY 

The  results  claimed  in  the  most  successful  cases  are  that 
the  raw  surface  of  the  bladder  is  protected  and  covered  in, 
and  that  a  urinal  can  be  worn  which  will  keep  the  patient  quite 
dry.  Many  patients  are  free  from  the  inconvenience  of  incon- 
tinence when  they  are  lying  down,  but  in  no  instance  can  it 
be  claimed  that  the  patient  has  acquired  a  control  over  the 
bladder.  These  results,  however,  are  very  satisfactory  when 
the  miserable  condition  of  the  patients  before  operation  is 
considered. 

In  placing  the  circumstances  of  operative  treatment  before 
the  patient's  friends,  the  following  facts  must  receive  due  con- 
sideration : — I.  Patients  with  ectopia  have  reached  old  age,  and 
have  had  no  operation  performed.  2.  It  may  still  be  possible 
to  secure  an  apparatus  which  will  protect  the  bladder  and 
efficiently  collect  the  urine.  3.  The  treatment  is  tedious  and 
painful,  and  may  extend  over  many  months,  or  over  some  years. 
In  one  case,  treated  by  the  late  Professor  Billroth,  no  fewer 
than  nineteen  operations  were  performed.  4.  The  operative 
treatment  is  not  without  risk. 

We  should  imagine  that  few  operations  in  surgery  are 
attended  With  a  larger  percentage  of  partial  or  complete 
failures  than  are  the  flap  operations  for  extroversion  of  the 
bladder. 

The  mortality  of  the  various  operations  is  impossible  to 
estimate,  as  few  surgeons  have  experience  of  more  than 
two  or  three  cases.  But  it  is  certain  that  pneumonia, 
nephritis,  and  other  complications  following  operation  have 
caused  many  deaths.  This  is  a  very  important  considera- 
tion. 
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4.  Operations  for  Acquired  Urethral  Fistula 

The  remaining  operations  upon  the  urethra  consist  almost 
exclusively  of  various  methods  which  have  been  adopted  for 
the  purpose  of  closing  acquired  urethral  fistulse.  These  opera- 
tions involve  no  special  feature  of  plastic  surgery,  and  will  only 
be  very  briefly  alluded  to.  The  principal  difficulty  in  effecting 
a  closure  of  these  fistulae  depends  upon  the  fact  that  the  woimd 
is  apt  to  be  saturated  with  urine  every  time  the  patient  empties 
the  bladder.  If  this  difficulty  can  be  met,  the  treatment  of  the 
sinuses  becomes  comparatively  simple. 

It  must  be  assumed,  in  the  first  place,  that  the  cause  of  the 
fistula  has  been  dealt  with.  In  a  very  large  proportion  of  cases 
the  sinus  has  followed  upon  stricture,  and  it  is  needless  to  say 
that  no  treatment  of  the  fistula  will  be  of  avail  until  the  stricture 
has  been  cured.  Assuming,  then,  that  the  parts  have  been 
placed  in  the  best  possible  condition  for  healing,  the  difficulty 
incidental  to  the  passage  of  the  urine  can  be  most  effectually 
met  by  establishing  a  perineal  fistula  through  such  an  incision 
as  would  be  made  in  median  or  lateral  cystotomy. 

Through  such  a  wound  the  whole  of  the  urinary  current  can 
be  diverted  if  a  suitable  tube  be  retained  in  the  bladder  during 
the  healing  process.  The  ease  with  which  such  incisions  close 
as  soon  as  the  urine  is  allowed  to  escape  once  more  by  the  urethra 
is  well  known. 

If  there  be  any  objection  raised  to  the  incurring  of  such 
small  risks  as  attend  a  simple  cut  made  into  the  bladder,  then 
the  surgeon  must  attempt  to  close  the  fistula  while  the  urine 
is  still  passing  by  the  natural  channel. 

In  any  such  case  a  soft  catheter  must  be  introduced  into 
the  bladder,  and  must  be  retained  there  until  the  woimd  has 
healed.  To  the  end  of  this  catheter  must  be  attached  a  long 
tube  with  a  free  lumen,  whereby  the  urine  as  soon  as  it  enters 
the  bladder  can  be  conducted  directly  to  a  vessel  placed  beneath 
the  patient's  bed. 

If  moderate  good  fortune  attend  the  case,  such  a  catheter 
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may  comfortably  be  retained  for  a  week,  and  at  the  end  of  that 
time  it  may  be  withdrawn,  the  urethra  washed  out  with  some 
mild  antiseptic  solution,  and  a  fresh  instrument,  if  necessary, 
introduced.  In  some  instances,  for  one  reason  or  another,  the 
catheter  cannot  be  retained.  Very  often  it  excites  catarrh  of 
the  bladder  or  urethra,  and  a  muco-purulent  discharge  escapes 
at  the  meatus.  In  these  cases  it  is  of  little  avail  to  persist  in 
attempts  to  close  the  fistula,  and  the  least  risk  and  the  least 
inconvenience  to  the  patient  are  involved  in  at  once  establishing 
a  temporary  opening  at  the  neck  of  the  bladder. 

The  skin  of  the  penis  is  not  very  well  adapted  for  plastic 
measures.  It  has  the  advantage  of  being  mobile,  but  it  is  at 
the  same  time  very  thin,  and  not  capable  of  an  active  granu- 
lating process. 

The  operations  which  may  be  carried  out  in  these  cases 
are  the  following  : — 

(X)  The  margins  of  the  fistula  may  be  freshened,  and  directly 
united  by  sutures.  Any  tension  upon  the  sutures  may  be  met 
either  by  means  of  lateral  incisions  or  by  freely  mobilising  the 
integument  all  round  the  seat  of  the  abnormal  opening.  It 
should  be  remembered  that  the  cause  of  the  fistula  persisting 
lies  in  the  aperture  in  the  urethral  wall  itself.  Once  this  is  firmly 
closed  union  is  easy  to  obtain  in  the  soft  parts  over  it.  Now  the 
penile  urethra  will  bear  isolation  well  without  risk  of  necrosis, 
hence  we  advise  that  it  should  be  thoroughly  exposed  by  careful 
dissection,  a  catheter  forming  the  guide  to  the  surgeon,  for  at 
least  half  an  inch  on  either  side  of  the  actual  opening.  The  roof 
of  the  urethra  is  certain  to  be  intact,  and  need  not  be  interfered 
with  as  a  rule ;  the  ragged  edge  of  the  opening  should  be  refreshed, 
and  fine  catgut  sutures  should  be  placed  in  the  wall  to  sew  it  up 
securely  at  the  lower  part  of  the  urethral  circumference.  If  this 
cannot  be  effected  neatly  over  the  catheter  without  undue  tension 
by  mobilisation  of  this  part  of  the  urethra,  then  it  is  best  to  resect 
the  fistulous  portion  and  make  an  end-to-end  approximation. 
The  sutures  should  involve  as  little  of  the  actual  mucous  lining 
as  possible. 
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(2)  The  fistula  may  be  closed  by  the  process  known  as  the 
method  of  gliding  or  lateral  displacement. 

{3)  The  closure  may  be  effected  by  means  of  flaps,  which 
may  be  single  or  double,  lateral  or  antero-posterior. 

The  formation  of  a  pedunculated  flap,  adjusted  by  means 
of  torsion,  is  not  well  adapted  for  this  part  of  the  body. 

The  use  of  one  reversed  and  two  superimposed  flaps  has 
been  attended  with  considerable  success. 

The  general  plan  of  such  an  operation  is  identical  with  that 
of  Nelaton's  operation  for  epispadias  (page  602). 

A  long  narrow  median  flap  may  be  dissected  up  from  the 
tissues  immediately  behind  or  in  front  of  the  fistula.  The  base 
of  the  flap  would  correspond  with  the  posterior  or  anterior 
margin  of  the  fistula.  The  flap  is  raised  and  is  reversed,  so 
that  its  skin  surface  is  turned  towards  the  urethra.  It  is  at- 
tached to  the  freshened  margins  of  the  defect.  Over  it  two 
lateral  flaps  are  drawn,  so  as  to  cover  its  raw  surface  and 
further  to  strengthen  the  shield  which  is  made  to  protect  the 
breach.  These  lateral  flaps  will  be  united  to  one  another  in 
the  median  line. 

It  will  be  obvious  that  this  last-mentioned  measure  is 
susceptible  of  considerable  variation  and  modification.  In 
connection  with  this  subject  the  section  on  hypospadias  (page 
608)  may  be  consulted. 


CHAPTER   XXIII 

OPERATIVE  TREATMENT  OF  STRICTURE  OF  THE 
URETHRA 

Cases  of  stricture  at  or  close  to  the  meatus,  which  are  quite 
exceptional,  should  be  treated  by  incision  with  a  blunt-pointed 
bistoury  or  tenotome,  followed  by  the  regular  passage  of  a  large- 
sized  bougie  (if  possible. 
No,  25  French).  In  every 
other  case  of  stricture  the 
treatment  by  gradual  dilata- 
tion with  flexible  bougies 
should  be  tried.  Only  when 
this  fails — either  from  imper- 
meability to  the  instruments, 
from  extreme  resiliency  of 
the  stricture  or  irritability 
of  the  urethra — should  an 
operation  be  resorted  to. 
The  best  operation,  provided 
that  a  fine  bougie  can  be 
introduced  as  a  guide,  is 
unquestionably  internal  ure- 
throtomy. If  no  bougie, 
however  small,  can  be  passed 

through    the     stricture,    the     fig.  170,— metal  stand  wmi  tubes  of 
operator  may  be  obliged  to  isation.    each  tube  is  i-LucGKowrTH 

perform  Wheelhouse's  opera-  ^°°^ 

tion  (page  645).    Finally,  he  may  be  compelled  in  the  worst  and 

most  neglected  cases  to  make  an   artificial  opening  into  the 

perineal  urethra  without  attempting  to  cure  the  stricture  (Cock's 
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operation).  It  will  be  seen  that  internal  urethrotomy  is 
reserved  for  a  small  percentage  of  cases  (those  in  which  gradual 
dilatation  fails),  whilst  external  urethrotomy  should  be  regarded 
as  the  last  resort  of  the  surgeon,  though  it  should  be  noted  that 
some  surgeons  do  not  so  regard  external  urethrotomy,  and 
perform  it  in  preference  to  the  internal  operation.  The  former, 
however,  is  certainly  attended  with  greater  risk,  and  always 
causes  a  fistula  for  a  time,  occasionally  for  months  or  years. 
Convalescence  from  internal  urethrotomy,  on  the  other  hand, 
is  a  matter  of  a  week  or  two. 

It  has  been  claimed  for  external  urethrotomy  that  the  chances 
of  a  permanent  cure  (i.e.  without  involving  the  subsequent  use 
of  bougies)  are  greater  than  after  the  internal  operation  or 
than  after  gradual  dilatation.*  It  is  doubtful  if  such  a  claim 
is  justified.  Now  and  then  it  happens  after  either  method 
that  no  tendency  to  subsequent  contraction  of  the  stricture 
is  shown,  but  in  the  great  majority  of  cases  the  patient  should 
be  urged  to  pass  a  fair-sized  flexible  bougie  at  regular  intervals 
for  long  afterwards.  The  danger  of  allowing  any  patient  to 
use  a  rigid  or  metal  instrument  need  not  be  emphasised ;  it 
is  certain  to  lead  to  a  false  passage  being  made;  it  is  nothing 
short  of  criminal. 

With  regard  to  grr&dual  dilatation  a  few  words  may  not 
be  out  of  place. 

1.  The   greatest   care    should  be  taken    as   to  asepsis. 

Before  passing  any  bougie  or  catheter,  the  meatus 
and  glans  penis  should  be  thoroughly  cleansed  with 
carbolic  lotion  or  other  antiseptic,  and  the  bougies 
and  syringe  should  be  perfectly  clean.  Partly  for 
this  reason,  bougies  should  always  be  used  in 
preference  to  catheters  for  dilating  a  stricture. 

2.  The  patient's  urine  should  be  kept  in  as  healthy  a 

condition  as  possible.  Regular  living,  avoidance  of 
alcohol,  and  the  internal  use  of  urotropin  or  salol 

♦  For  example,  Mr.  F.  T.  Paul  writes : — **  The  only  permanent  cure  for  most 
cases  of  stricture  is  external  urethrotomy." 
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(twenty  to  thirty  grains  a  day)  should  be  enjoined 
whilst  the  treatment  is  being  carried  on. 

3.  The  best  bougies  are  those  made  with  the  distal  half 

more  flexible  and  tapering  than  the  proximal  end. 
The  flexibility  of  the  former  almost  prevents  the 
risk  of  making  false  passages,  whilst  the  finnness  of 
the  latter  is  a  great  advantage  in  manipulation. 
They  should  be  graduated  on  the  French  scale  (in 
millimetres  of  circumference). 

4.  The  pain  or  discomfort  of  having  a  stricture  dilated 

is  lessened  by  the  injection  and  retention  for  several 
minutes  of  a  solution  of  eucaine,  novocaine,  or 
cocaine  (4  per  cent.).  Internal  urethrotomy  may 
be  done  under  one  of  these  local  anaesthetics,  but 
it  is  generally  advisable  to  give  ether,  etc. 

5.  In  gradual  dilatation,  as  soon  as  a  size  is  reached 

when  the  bougie  is  tightly  gripped,  it  should  be  left 
in  from  fifteen  to  thirty  minutes,  and  then  an  attempt 
made  to  pass  a  larger  size,  but  without  using  force. 
It  is  important  not  to  cause  any  material  pain  or 
bleeding,  to  rest  the  urethra  for  a  day  or  two — in  a 
word,  to  make  haste  slowly. 

INTERNAL   URETHROTOMY 

Although  this  operation  is  most  successful  in  properly  selected 
and  prepared  cases,  yet  it  has  sometimes  been  followed  by  grave 
results.  Amongst  these  may  be  mentioned  fatal  haemorrhage 
from  wound  of  the  dorsal  vein  of  the  penis,  suppression  of  urine 
following  severe  rigors,  and  pyaemia  or  septicaemia.  These 
results  ought  never  to  occur,  provided  the  following  rules  are 
carried  out : — 

I.  The  urethral  wall  should  not  be  incised  deeply  in 
the  middle  line  towards  the  pubes,  but  should  be 
slightly  notched  on  either  side,  so  as  to  get  the 
same  effect  with  two  superficial  cuts  as  with 
one  deep  one. 
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2.  The  operation  should  never  be  undertaken  whilst  the 

urine  is  in  an  unhealthy  condition  (i.e,  containing 
pus  or  quantities  of  micro-organisms).  This  point  is 
of  great  importance. 

3.  The  patient  should  be  prepared  as  carefully  for  this 

as  for  any  other  operation  ;    he  should  have  had 
Ught  diet,  no  stimulants,  an  aperient,  and  twenty- 
four  hours'  complete  rest  beforehand. 
A  great  variety  of  urethrotomes  have  been  devised,   but 
Teevan's  modification  of  Maisonneuve's  instrument  (Fig.  171)  is 
perhaps  the  best.     In  this  the  knife-blade  is  made  to  divide 
the  stricture  from  in  front,  Teevan's  improvement  consisting 
in  a  guide  bougie  of  fine  calibre,  which  is  screwed  on  to  the  end 


FIG.    171. — teevan's  urethrotome. 

I,  Bougie  to  act  as  guide;   2,  Fine  staff  and  stiletto;   3.  The  complete  instrument  with 

knife-blade  protruded. 

of  the  urethrotome,  and  is  passed  on  into  the  bladder.  Before 
use,  the  instrument  should  be  carefully  examined,  so  as  to  avoid 
the  risk  of  the  bougie  breaking  off,  etc.  The  guide  bougie  must 
be  flexible,  and  yet  with  sufficient  rigidity  to  enable  the  stricture 
to  be  passed. 

The  urethral  canal  is  straightened  by  the  surgeon  making 
traction  with  the  left  hand  whilst  the  bougie  is  introduced. 
If  the  stricture  be  very  tight,  the  instrument  is  apt  to  double 
back,  in  which  case  another  bougie  should  be  tried.  As  soon 
as  there  is  no  doubt  it  has  entered  the  bladder,  the  urethrotome 
is  screwed  on  to  the  bougie,  and  both  are  well  oiled,  the  instru- 
ment being  then  passed  onwards  until  the  knob  of  the  urethrotome 
presses  against  the  stricture.  The  urethrotome  is  depressed  so 
that  its  handle  lies  between  the  patient's  thighs.     The  knife- 
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blade  is  then  made  to  protrude  one  or  two  millimetres  from  its 
guard,  and  the  stricture  divided  on  either  side  of  the  median 
line.  After  each  cut  of  the  knife,  the  latter  is  withdrawn  within 
its  guard.  When  it  is  thought  that  the  stricture  is  sufficiently 
cut,  the  urethrotome  and  guide  are  withdrawn,  and  a  large-sized 
Lister's  metal  sound  is  passed. 

It  may  be  necessary  to  reintroduce  the  urethrotome  and  re- 
peat the  notching,  and  the  surgeon  should  not  be  content  until 
a  full-sized  Lister's  sound  or  a  bougie  of  the  size  of  No.  25  (French) 
can  be  readily  passed.  The  haemorrhage  is,  as  a  rule,  very  slight. 
Finally,  a  full-sized  silver  catheter  is  passed  and  the  bladder 
emptied,  and  if  thought  advisable  washed  out  with  a  warm 
antiseptic  solution.  Some  inject  an  ounce  or  two  of  nitrate  of 
silver  solution  (i  to  2  per  cent.),  and  leave  this  in  the  bladder. 
During  the  whole  operation  the  patient  must  be  warmly  wrapped 
up  in  blankets,  and  the  same  precaution  observed  afterwards. 
It  is  best  not  to  leave  a  catheter  in  the  urethra,  and  to  allow  the 
parts  to  rest  for  two  or  three  days  before  again  passing  a  Lister's 
sound  of  large  calibre  or  a  flexible  bougie.  Subsequently  the 
regular  introduction  of  the  latter  must  be  insisted  on  to  prevent 
recurrence  of  the  stricture. 

Complications    and    Modifications    of  the  Operation. — A 

troublesome  accident  that  may  easily  happen  is  the  breaking 
off  of  the  bougie  close  to  its  attachment  to  the  urethrotome. 
This  is  especially  apt  to  occur  if  there  has  been  a  crack  in  the 
coating  material  of  the  bougie  which  has  escaped  notice. 

In  such  a  case  the  urethrotome  should  be  withdrawn  entirely 
(after  division  of  the  stricture),  and  a  lithotrite  or  similar  forceps 
introduced  in  order  to  seize  and  extract  the  bougie.  Should 
these  attempts  fail,  the  patient  should  be  placed  in  the  lithotomy 
position,  and  a  median  section — into  the  membranous  urethra 
— ^performed  on  a  grooved  sound.  The  finger  can  then  be  intro- 
duced into  the  bladder,  and  with  its  aid  the  exact  position  of 
the  bougie  detected  and  the  instrument  removed  by  straight 
dressing  forceps. 

Mr.  Buckston  Browne  advocates  the  urethrotome  of  Civiale 
2  V 
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and  Sir  Henry  Thompson — i,e,  one  that  cuts  from  the  bladder 
side  of  the  stricture  forwards  (Fig.  172).  He  makes  the 
incision  on  the  floor  of  the  urethra,  and  states  that  it  should 
be  "  one  inch  long  and  half  an  inch  deep."     No  object  can  be 

gained  by  such  a  long  incision  for  the  majority 
of  strictures,  which  are  simply  annular  ;  whilst  half 
an  inch  is  an  extravagant  depth  which  probably 
is  rarely  attained,  and  is  certainly  never  required. 
The  drawback  to  the  urethrotomes  which  cut 
from  the  bladder  side  of  the  stricture  is  that  they 
cannot  be  introduced  until  a  No.  8  or  10  French 
bougie  will  pass.  It  is  obvious  that  by  the  time  a 
bougie  of  this  size  can  be  introduced  the  chief 
difficulty  in  a  case  of  stricture  has  been  already 
overcome,  and  often  a  cutting  operation  has  become 
unnecessary.  The  instrument  described  and  figured 
on  page  640  (the  Teevan-Maisonneuve)  can  be  used 
on  the  tightest  stricture  provided  a  filiform  bougie 
can  be  got  through. 

Besides  the  two  forms  of  urethrotome  men- 
tioned above,  there  are  a  legion  of  others,  one 
catalogue  figuring  no  less  than  thirty-six  varieties. 
Most  of  these  seem  to  have  been  devised  for 
the  sake  of  mere  originality.  The  Teevan- 
Maisonneuve  urethrotome  is  one  of  the  most 
ingenious  and  perfect  of  surgical  instruments. 

Double  Strictures.— It  is  a  rather  prevalent 
delusion  that  urethral  strictures  are  often  multiple. 
This  may  arise  from  muscular  spasm  at  the 
triangular   ligament   being    mistaken    for    a  stric- 

THOMPSON'S  ^        '  e       1^       y 

URETHROTOMK.    ture.     It  IS  a  fact  that  true  organic  stnctures  are 

almost  always  single:  analysis  of  a  large  series 
of  internal  urethrotomies  by  one  of  us  (J.  H.)  showed  that 
a  double  stricture  was  only  present  in  2  per  cent. 

Should  hsBmorrhage  occur  after  internal  urethrotomy  an  ice- 
bag  should  be  applied  to  the  perineum  with  elevation  of  the 


yS  »CAiK 

FIG.    17a. — 
SIR  HENRY 
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pelvis,  or  a  full-sized  catheter  (flexible  if  possible)  may  be  passed 
and  left  in,  whilst  a  firm  pad  of  wool  is  fixed  in  the  perineum 
by  a  T-bandage.  The  catheter  should  be  kept  clear,  and  the 
urine  should  run  continuously  through  it  and  an  attached  rubber 
tube.    An  opiate  should  be  given  if  there  is  pain  or  restlessness. 

As  already  mentioned,  haemorrhage  depends  on  too  deep  a 
single  incision  having  been  made  in  the  roof  of  the  urethra,  and 
is  to  be  avoided  by  making  two  smaller  cuts,  one  on  either  side. 

The  Occurrence  of  Rigrors. — ^The  chief  danger  after  urethrotomy 
is  septic  absorption  into  the  veins  of  the  urethral  wall,  leading 
to  pyaemia  or  septicaemia.  Fortunately,  if  due  care  is  taken  in 
the  selection  of  cases  for  the  operation,  this  is  very  rare.  Sir 
Henry  Thompson  performed  340  internal  urethrotomies  with  only 
six  deaths.  The  occurrence  of  one  or  more  rigors  after  the  opera- 
tion does  not  mean  of  necessity  any  serious  compUcation,  indeed 
it  appears  always  to  happen  in  a  small  proportion  of  the  cases. 
In  a  series  of  fifty  cases  under  one  of  us  (in  none  of  which 
was  a  catheter  tied  in  after  the  operation)  rigors  were  noted  in 
four  {i.e.  8  per  cent.).  Comparing  this  with  fifty  cases  treated 
by  a  surgeon  whose  practice  was  to  tie  in  a  rubber  catheter, 
rigors  were  met  with  in  four  patients  also. 

To  avoid  rigors  after  internal  urethrotomy,  the  patient 
should  be  kept  thoroughly  warm  in  bed,  should  not  try  to  pass 
urine  for  a  few  hours,  and  should  freely  drink  warm  water  or 
weak  tea.  If  a  rigor  should  occur,  it  should  be  met  by  the  im- 
mediate administration  of  ten  grains  of  quinine  in  hot  brandy 
and  water. 

Periurethrid  Abscess. — ^This  is  a  not  unfrequent  complica- 
tion in  bad  stricture  cases;  it  occurred  either  before  or  after 
internal  urethrotomy  in  seven  out  of  fifty  of  the  series  alluded 
to  above.  The  abscess  requires  prompt  incision,  but  does  not 
as  a  rule  affect  the  satisfactory  progress  of  the  case. 

EXTERNAL   URETHROTOMY 

The  operations  known  by  this  name  include  several  methods 
of  opening  the  urethra  by  an  incision  in  the  perineum. 
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They  are  carried  out  in  certain  cases  of  stricture  of  the  urethra 
which  have  resisted  other  methods  of  treatment,  and  which  are, 
for  one  reason  or  another,  unsuited  to  less  severe  surgical  measures. 

The  following  are  the  operations  described  : — 

1.  Sytne^s  Operation. — In  this  operation  a  staff  is  passed 
through  the  obstruction,  and  upon  it  the  stricture  is  divided. 

2.  Wheelhouse*s  Operation. — Here  the  urethra  is  opened  upon 
the  distal  side  of  the  stricture.  The  orifice  of  the  narrowed  canal 
is  exposed,  a  director  is  passed  into  it,  and  guided  by  this  instru- 
ment the  surgeon  divides  the  stricture. 

3.  Cock*s  Operation,  or  Perineal  Section, — In  this  procedure 
the  urethra  is  opened  behind  the  stricture,  and  just  in  front  of 
the  prostate.  No  staff  or  artificial  guide  of  any  kind  is  used. 
The  operation  is  applied  to  cases  in  which  the  urethra  is  prac- 
tically impermeable.     (See  page  649.) 

The  term  external  urethrotomy  is  also  employed  in  connection 
with  the  opening  of  the  normal  urethra  through  the  perineum, 
for  the  purpose  of  draining  the  bladder. 

This  measiu^e  consists  merely  in  opening  the  urethra  im- 
mediately in  front  of  the  prostate  by  cutting  upon  a  staff.  After 
the  incision  is  completed,  the  staff  is  withdrawn,  and  a  perineal 
tube  is  passed  into  the  bladder. 

The  general  details  of  this  simple  operation  are  considered 
in  the  chapter  on  Median  Lithotomy  (page  583). 

I.  Syme's  Operation. — Instruments  Required. — ^Syme's  staff. 
(This  instrument  has  a  narrow  terminal  part,  which  is  passed 
through  the  stricture.  Where  this  part  joins  the  rest  of  the 
staff,  there  is  a  "  shoulder,"  which  rests  against  the  distal  surface 
of  the  stricture.  The  narrow  segment  is  grooved,  and  the  groove 
is  continued  on  to  the  shoulder.)  Manacles  or  Clover's  crutch ; 
scalpel ;  probe ;  director ;  Teale's  probe  gorget  (Fig.  173) ; 
perineal  tube  ;    catheter. 

The  Operation. — The  patient  is  placed  in  hthotomy  position, 
and  the  staff  is  introduced  with  the  greatest  care  to  prevent 
a  false  passage.  An  incision  is  made  precisely  in  the  median 
hne  of  the  perineum,  and  the  knife  is  so  directed  that  its  point 
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shall  hit  the  shoulder  of  the  instrument.  The  surgeon  must  con- 
vince himself  that  this  portion  of  the  staff  is  laid  bare.  He 
then  engages  the  point  of  the  knife  in  the  groove  of  the  staff, 
and,  keeping  most  carefully  to  the  groove,  thrusts  the  knife 
towards  the  neck  of  the  bladder 
until  he  has  divided  the  whole 
of  the  stricture.  A  director  or 
probe,  or  Teale's  probe  gorget, 
is  now  introduced  along  the 
convexity  of  the  staff  into  the 
bladder,  and  the  staff  is  removed. 

FIG.   173.~TEALE  S  PROBE  GORGET. 

A    gum -elastic    catheter    may 

then  be  passed  into  the  bladder  through  the  penis,  and  be  guided 
into  position  by  the  director  or  probe  gorget,  aided  by  the  finger 
inserted  into  the  wound. 

Should  the  irritability  of  the  bladder  prevent  the  retention 
of  a  catheter,  a  tube  should  be  passed  into  the  bladder  from 
the  perineum,  and  should  be  retained  in  position  by  tapes. 

Whitehead's  perineal  tube,  with  sliding  adjustable  shield, 
is  a  useful  instrument  for  the  purpose. 

As  soon  as  possible,  however,  a  catheter  should  be  passed 
by  the  meatus,  and  the  perineal  woimd  allowed  to  close. 

2.  Wheelhouse's  Operation. — Instruments  Required. — Man- 
acles or  Clover's  crutch  ;  Wheelhouse's  hooked  staff  (Fig.  174) ; 
two  pairs  of  fine-nibbed  forceps  ;    scalpels  ;   catheters  ;   probe  ; 


FIG.    174.— STAFF  FOR  WHBELHOUSKS  OPERATION. 

probe-pointed  director  ;  Teale's  probe  gorget  (Fig.  173) ;  curved 
needles  ;   needle-holder  ;   Wells'  forceps  ;   sponges  in  holders. 

The  Operation. — The  patient  is  placed  in  lithotomy  position. 
'*  The  staff  is  to  be  introduced  with  the  groove  looking  towards 
the  surface,  and  brought  gently  into  contact  with  the  stricture. 
It  should  not  be  pressed  much  against  the  stricture,  for  fear  of 
tearing  the  tissues  of  the  urethra  and  causing  it  to  leave  the 
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canal,  which  would  mar  the  whole  after-proceedings,  depending 
as  they  do  upon  the  urethra  being  opened  a  quarter  of  an  inch 
M  in  front  of  the  stricture.    Whilst  an  assistant  holds 

the  staff  in  this  position,  an  incision  is  made  into 
the  perineum,  extending  from  opposite  the  point 
of  reflexion  of  the  superficial  perineal  fascia  to 
the  outer  edge  of  the  sphincter  ani.  The  tissues 
of  the  perineum  are  to  be  steadily  divided  until 
the  urethra  is  reached.  This  is  now  to  be  opened 
in  the  groove  of  the  staffs  not  upon  its  point,  so 
as  certainly  to  secure  a  quarter  of  an  inch  of 
healthy  tube  immediately  in  front  of  the  stricture. 
As  soon  as  the  urethra  is  opened,  and  the  groove 
in  the  staff  fully  exposed,  the  edges  of  the  healthy 
urethra  are  to  be  seized  on  each  side  with  straight- 
bladed  nibbed  forceps,  and  held  apart.  The  staff 
is  then  to  be  gently  withdrawn  until  the  button- 
point  appears  in  the  wound.  It  is  then  to  be 
turned  round,  so  that  the  groove  may  look  to  the 
pubes,  and  the  button  may  be  hooked  on  to  the 
upper  angle  of  the  opened  urethra,  which  is  then 
held  stretched  open  at  three  points,  and  the 
operator  looks  into  it  immediately  in  front  of  the 
stricture.  While  thus  held  open,  a  probe-pointed 
director  is  inserted  into  the  urethra,  and  the 
operator,  if  he  cannot  see  the  opening  of  the 
stricture — ^which  is  often  possible — ^generally  suc- 
ceeds in  very  quickly  finding  it,  and  passes  the 
point  onwards  through  the  stricture  towards  the 
bladder.  The  stricture  is  sometimes  hidden 
amongst  a  crop  of  granulations  or  warty  growths, 
in  the  midst  of  which  the  probe-point  easily 
finds  the  true  passage.  The  director  having  been 
passed  into  the  bladder  (its  entrance  into  which  is  clearly 
demonstrated  by  the  freedom  of  its  movements),  its  groove  is 
turned  downwards,  the  whole  length  of  the  stricture  is  care- 
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fully  and  deliberately  divided  on  its  under-surface,  and  the 
passage  is  thus  cleared.  The  director  is  still  held  in  the 
same  position,  and  a  straight  probe-pointed  bistoury  is  run 
along  the  groove,  to  ensure  complete  division  of  all  bands  or 
other  obstructions. 

"  These  being  thoroughly  cleared,  the  old  difficulty  of 
directing  the  point  of  a  catheter  through  the  divided  stricture 
and  onwards  into  the  bladder  is  to  be  overcome.  To  effect 
this,  the  point  of  a  Teale's  probe  gorget  (Fig.  173)  is  intro- 
duced into  the  groove  in  the  director,  and,  guided  by  it,  is 
passed  onwards  into  the  bladder,  dilating  the  divided  stricture 
and  forming  a  metallic  floor,  along  which  the  point  of  the  catheter 
cannot  fail  to  pass  securely  into  the  bladder.  The  entry  of 
the  gorget  into  the  latter  viscus  is  signalised  by  an  immediate 
gush  of  urine  along  it.  A  silver  catheter  (No.  10  or  11)  is  now 
passed  from  the  meatus  down  into  the  wound,  is  made  to  pass 
once  or  twice  through  the  divided  urethra,  where  it  can  be  seen 
in  the  wound,  to  render  certain  the  fact  that  no  obstructing 
bands  have  been  left  undivided,  and  is  then,  guided  by  the 
probe-dilator,  passed  easily  and  certainly  along  the  posterior 
part  of  the  urethra  into  the  bladder.  The  gorget  is  now  with- 
drawn, the  catheter  fastened  in  the  urethra,  and  allowed  to 
remain  for  three  or  four  days,  an  elastic  tube  conve3dng  the  urine 
away.  After  three  or  four  days  the  catheter  is  removed,  and 
is  then  passed  daily,  or  every  second  or  third  day,  according 
to  circumstances,  until  the  wound  in  the  perineum  is  healed  ; 
and  after  the  parts  have  become  consolidated,  it  requires,  of 
course,  to  be  passed  still  from  time  to  time,  to  prevent  re-con- 
traction "  (Wheelhouse,  Brit.  Med.  Journ.,  June  24th,  1876). 

The  operation  requires  a  good  Ught  and  infinite  patience. 
There  is  often  some  difficulty  in  detecting  the  orifice  of 
the  stricture,  and  matters  may  be  compUcated  by  a  false 
passage. 

The  hooking  of  the  button  of  the  staff  on  to  the  upper  angle 
of  the  opened  urethra  is  not  always  of  service.  The  instrument 
has  to  be  held  by  an  assistant,  and  is  apt  to  be  in  the  way.    The 


648  ABDOMINAL    OPERATIONS  [part  ii 

margins  of  the  urethral  wound  may  be  conveniently  held  aside 

by  long  threads  which  have  been  passed  by  means  of  curved 

needles  in  holders. 

« 

3.  Cock*S  Operation. — ^This  operation  consists  in  opening  the 
urethra  behind  the  obstruction,  and  at  the  apex  of  the  prostate, 
unassisted  by  a  guide.  It  is  a  modification  of  the  old  boutonni^e 
operation,  is  sometimes  spoken  of  as  "  perineal  section,"  but  is  more 
correctly  represented  by  the  title  "  external  urethrotomy  without  a 
guide." 

Instruments  Required. — ^Manacles  or  Clover's  crutch ;  a  broad 
double-edged  knife  with  a  very  sharp  point ;  a  probe-pointed  director 
in  a  handle  (the  handle  and  the  shaft  of  the  instrument  should  form 
such  an  angle  as  that  in  Teale's  probe  gorget) ;  a  perineal  cannula  ; 
a  gum-elastic  catheter,  to  be  retained  in  the  bladder  through  the 
perineum. 

The  Operation. — ^The  operation  is  thus  described  in  the  Guy*s 
Hospital  Reports  for  1866  : — 

"  The  patient  is  to  be  placed  in  the  usual  position  for  lithotomy  ; 
and  it  is  of  the  utmost  importance  that  the  body  and  pelvis  should 
be  straight,  so  that  the  median  line  may  be  accurately  preserved. 
The  left  fore-finger  of  the  operator  is  then  introduced  into  the  rectum  ; 
the  bearings  of  the  prostate  are  next  examined  and  ascertained,  and 
the  tip  of  the  finger  is  lodged  at  the  apex  of  the  gland.  The  knife  is 
then  plunged  steadily  and  boldly  into  the  median  Hne  of  the  perineum, 
and  carried  on  in  a  direction  towards  the  tip  of  the  left  forefinger, 
which  lies  in  the  rectum. 

'*  At  the  same  time,  by  an  upward  and  downward  movement, 
the  vertical  incision  may  be  carried  in  the  median  line  to  any  extent 
that  is  considered  desirable.  The  lower  extremity  of  the  wound 
should  come  to  within  half  an  inch  of  the  anus. 

"  The  knife  should  never  be  withdrawn  in  its  progress  towards 
the  apex  of  the  prostate,  but  its  onward  course  must  be  steadily 
maintained  until  its  point  can  be  felt  in  close  proximity  to  the  tip 
of  the  left  fore-finger.  When  the  operator  has  fully  assured  himself 
as  to  the  relative  position  of  his  finger,  the  apex  of  the  prostate,  and 
the  point  of  his  knife,  the  latter  is  to  be  advanced  with  a  motion 
somewhat  obliquely,  either  to  the  right  or  the  left,  and  it  can  hardly 
fail  to  pierce  the  urethra.    If,  in  this  step  of  the  operation,  the  anterior 


CHAP,  xxiii]     EXTERNAL    URETHROTOMY  649 

extremity  of  the  prostate  should  be  somewhat  incised,  it  is  a  matter 
of  no  consequence. 

"  In  this  operation  it  is  of  the  utmost  importance  that  the  knife 
be  not  removed  from  the  wound,  and  that  no  deviation  be  made 
from  its  original  direction  until  the  object  is  accomphshed.  If  the 
knife  be  prematurely  removed,  it  will  probably,  when  reinserted, 
make  a  fresh  incision  and  complicate  the  desired  result.  It  will  be 
seen  that  the  woimd,  when  completed,  represents  a  triangle ;  the 
base  being  the  external  vertical  incision  through  the  perineum,  while 
the  apex,  and  consequently  the  point  of  the  knife,  impinges  on  the 
prostate. 

"  The  knife  is  now  withdrawn,  but  the  left  fore-finger  is  still  re- 
tained in  the  rectum.  The  probe-pointed  director  is  carried  through 
the  wound,  and,  guided  by  the  left  fore-finger,  enters  the  urethra  and 
is  passed  into  the  bladder." 

Along  the  groove  of  the  director  the  cannula  or  perineal  tube  is 
passed  into  the  bladder. 

It  only  remains  to  secure  this  drainage  tube  in  place  by  means 
of  two  tapes,  which  are  attached  to  the  sides  of  the  tube  on  the  one 
hand,  and  to  the  perineal  strips  of  a  T-bandage  on  the  other. 

Through  the  tube  the  bladder  may  be  washed  out.  The  stricture 
may  now  possibly  be  dealt  with  by  such  means  as  appear  advisable. 
The  operation  is,  however,  usually  carried  out  in  cases  in  which  the 
urethra  is  permanently  obstructed  or  destroyed,  in  which  urinary 
extravasation  has  taken  place,  and  in  which  the  perineum  is  infiltrated 
with  inflammatory  exudations,  and  probably  riddled  with  sinuses. 

The  perineal  opening  is,  therefore,  as  a  rule,  a  permanent  one  ;  but 
should  the  urethra  be  once  more  restored  to  its  normal  calibre,  the 
artificial  opening  in  the  perineum  soon  heals  up. 

There  is  no  doubt  that  this  operation  may  prove  to  be  exceedingly 
difficult.  It  needs  to  be  carried  out  with  the  utmost  patience,  care^ 
and  precision. 

Repeated  stabs  in  the  dark  may  lead  to  severe  bleeding ;  and 
if  the  urethra  be  not  reached  at  the  first  or  second  attempt,  the  opeia- 
tion  had  better  be  abandoned. 

We  have  allowed  the  description  of  Cock's  operation  to 
remain,  but  we  believe  that  it  can  hardly  ever  be  required. 
With  care  and  patience  every  stricture,  even  if  at  first  it  seems 
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impermeable,  can  be  overcome.  Once  a  filiform  bougie  is  in- 
troduced internal  urethrotomy  will  obviate  the  adoption  of 
a  method  which  is  almost  certain  to  leave  a  perineal  fistula. 
For  the  same  reason  we  consider  that  Wheelhouse's  operation 
should  also  be  very  rarely  resorted  to. 

Exeision  of  the  Strictured  Portion  of  Urethra, — In  a 
small  number  of  cases  this  has  been  carried  out  with  success. 
It  is  best  suited  to  annular  strictures  which  resist  the  ordinary 
measures  of  treatment.  A  traiunatic  stricture  in  a  yoimg  adult 
may  be  taken  as  an  example.  A  careful  dissection  from  the 
perineum  is  made,  the  narrowed  portion  exposed,  and  the  urethra 
divided  transversely  in  front  of  and  behind  the  stricture.  After 
the  intervening  part  has  been  cut  away  with  scissors,  the  two 
ends  are  brought  together  by  fine  catgut  sutures  inserted  first 
into  the  dorsal  surface  of  the  wall.  The  suturing  is  completed 
over  a  catheter,  which  should  be  left  in  for  a  few  days.  Extra 
sutures  of  silkworm  gut  through  the  overlying  tissues  and  skin 
should  be  inserted  to  relieve  the  tension  on  the  deep  ones.  The 
proceeding  is  of  very  limited  application,  and  may  be  attended 
with  much  difficulty.  Unless  perfect  suturing  and  union  be 
obtained,  the  stricture  may  be  in  no  way  improved.  Successful 
cases  have  been  recorded  by  Mr.  Pearce  Gould,  Mr.  T.  H.  Open- 
shaw,  and  others ;  but  the  method  is  not  likely  to  come  into 
regular  use,  and  can  only  be  required  in  very  exceptional  cases. 


CHAPTER  XXIV 

OPERATIVE  TREATMENT  OF  ENLARGED  PROSTATE 

So  long  as  a  patient  with  enlarged  prostate  can  live  in  comfort 
with  the  occasional  use  of  a  soft  catheter,  no  operation  is  to  be 
advised.  But  when  catheterism  becomes  increasingly  frequent 
and  difi&cult  the  question  of  a  radical  operation  has  to  be 
considered.  Recent  experience  has  shown  that  the  risk  of 
prostatectomy  is  much  less  than  it  was  formerly  considered 
to  be ;  and,  further,  that  the  complete  removal  of  the  large 
adenomata  which  usually  form  the  obstruction  is  attended  by 
results  with  which  those  following  partial  excision  cannot  be 
compared. 

Before  describing  the  operation  of  prostatectomy,  we  have 
to  note  a  number  of  alternative  measures  which  have  had  a 
certain  vogue  of  late  years. 

1.  The   division   of  a   supposed  prostatic  bar   by   the 

galvano-cautery  introduced  through  the  urethra 
(Bottini's  operation),  though  still  advocated  abroad 
by  some  surgeons,  must  be  wholly  condenmed. 
It  is  a  blind  and  dangerous  method,  from  which 
no  permanent  relief  can  be  expected.  The  same 
may  be  said  of  "  tunnelling  the  prostate." 

2.  Ligature  of  the  internal  iliac  vessels  in  order  to  induce 

atrophy  of  the  gland  has  been  tried  repeatedly  with 
no  success. 

3.  Excision  of  one  or  both  testes,  or  the  more  trivial 

operation  of  "  vasectomy  "  (ligatture  and  division  of 
both  vasa  deferentia),  performed  with  the  same  idea 
of  inducing  atrophy,  has  a  literature  out  of  all  pro- 
portion to  the  benefit  derived  from  such  methods. 

651 
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It  may,  indeed,  be  said  that  both  operations  are  now 

abandoned,  or  ought  to  be. 

» 

4.  Permanent  drainage  of  the  bladder  above  the  pubes 
(or  by  the  less  suitable  perineal  route)  is  only  a 
palliative  measure.     It  substitutes  one  grave  incon- 
venience for  another,  and  it  can  be  so  rarely  indicated 
that  no  description  of  the  measure  is  here  required. 
In  cases  complicated  by  severe  cystitis  or  haemorrhage, 
temporary  drainage  and  washing  out  the  bladder 
may  be  indicated  as  a  preliminary  step  to  prostatec- 
tomy. 
The   patient   with   prostatic   obstruction   has   therefore   the 
two  alternatives  before  him  of  regular  catheterism  or  of  prosta- 
tectomy. 

In  presenting  these  alternatives  it  must  be  remembered  that 
the  risk  of  the  operation  is  much  increased  by  the  presence  of 
cystitis  or  of  renal  complications,  and  that  it  is  wrong  to  advise 
the  use  of  a  catheter  imless  the  patient  can  be  trusted  to  take 
constant  precautions  to  ensure  asepsis.  In  any  case  of  prostatic 
enlargement,  if  residual  urine  is  found  to  exist,  or  if  the  urethra 
is  intolerant  of  the  passage  of  a  catheter,  operation  should  be 
advised — ^in  the  absence  of  contra-indications.  A  thorough 
examination  of  the  urine  is  indispensable  in  every  case,  and 
occasionally  the  cystoscope  may  be  employed  with  advantage. 
As  a  rule,  however,  the  latter  instrument  is  imnecessary  and 
somewhat  dangerous. 

History  of  the  Operation. — ^The  late  Mr.  McGill,  of  Leeds,  was 
the  pioneer  of  suprapubic  prostatectomy.  He  advocated  strongly 
that  the  bladder  should  be  opened  above  the  os  pubis  in  preference  to 
approaching  it  from  the  perineum.  How  closely  the  modem  opera- 
tion follows  the  lines  laid  down  by  McGill  will  be  seen  by  the  follow- 
ing quotation  (given  in  the  first  edition  of  this  work)  from  the  Lancet, 
February  4th,  1888  : — 

*'  The  prostate  should  be  removed  as  far  as  possible  by  enuclea- 
tion with  the  finger,  and  not  by  cutting.  The  mucous  membrane 
over  the  projecting  portion  having  been  snipped  through,  the  rest 
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of  the  operation  is  completed  with  finger  and  forceps.  In  this  way 
excessive  haemorrhage  is  prevented.  Haemorrhage  is  best  arrested 
by  irrigation  with  water  so  hot  as  to  make  it  unpleasant  for  the  hand." 

It  is  well  to  emphasise  the  fact  that  to  McGill  is  due  the  sole  credit 
of  originating  the  operation,  and  that  many  surgeons  following  his 
teaching  have  since  performed  complete  removal  of  the  h5^rtrophied 
part  of  the  prostate  with  success.  As  Mr.  Mayo  Robson  writes  {Brit, 
Med.  Journ.,  September,  1902)  : — 

"  Prostatectomy  for  the  relief  of  urinary  obstruction  is  an  operation 
that  was  unknown  before  1886 ;  it  owes  its  origin  to  our  late  and 
much-lamented  colleague,  McGill,  whose  name  and  reputation  as  a 
surgical  genius  add  lustre  to  the  Leeds  School,  and,  in  fact,  to  British 
surgery.  He  not  only  originated  the  operation,  but  improved  and 
perfected  it,  and  those  members  of  the  profession  who  attended  the 
meeting  of  the  British  Medical  Association  in  Leeds  in  1889,  ^^  ^^" 
member  with  what  natural  pride  he  showed  a  number  of  aged  patients 
in  good  health  on  whom  the  operation  had  been  done." 

It  must,  however,  be  noted  that  of  the  twenty-four  cases  then 
reported  by  McGill,  Atkinson  and  others,  the  operation  had  proved 
fatal  in  four  (nearly  20  per  cent.),  and  that  only  seven  of  the  twenty 
remaining  were  able  to  dispense  entirely  with  the  use  of  a  catheter. 
To  Mr.  P.  J.  Freyer  we  owe  the  advocacy  and  general  adoption  of 
enucleation  of  the  entire  prostate  in  preference  to  the  use  of  cutting 
instruments,  or  of  partial  prostatectomy.  Mr.  Freyer's  description 
and  narration  of  his  cases  are  given  in  detail  in  a  long  series  of  papers 
pubUshed  in  the  Brit.  Med.  Journ.  of  1901,  1902,  etc. 

Many  surgeons  took  part  in  the  controversy  which  followed  these 
papers,  two  main  questions  being  debated — ^first,  whether  it  was 
possible  to  enucleate  the  entire  prostate  "in  its  capsule  "  ;  secondly, 
whether  Mr.  Freyer's  was  a  new  form  of  operation.  The  whole  sub- 
ject is  ably  discussed  and  summarised  in  two  interesting  papers  by  Mr. 
Southam  and  Sir  William  Thomson  (Brit.  Med.  Journ.,  April  i8th, 

1903). 

Anatomical  and  other  Considerations. — As  seen  in  Fig. 
176,  the  prostate  is  composed  of  two  lateral  lobes,  separated 
only  in  part  by  the  urethral  canal.  The  so-called  middle  lobe 
would  appear  to  be  in  most,  if  not  all,  cases  a  projection  up- 
wards behind  the  vesical  orifice  from  one  or  other  lateral  lobe  : 
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it  is  always  a  pathological  product.  The  apex  of  the  prostate 
rests  on  the  triangular  ligament ;  the  base  or  upper  end  is  closely 
connected  with  the  sphincter  of  the  bladder. 

The  prostate  is  encased  in  a  fibrous  capsule  which  sends 
in  processes  amongst  the  glandular  masses  of  which  the  organ  is 
largely  composed.  These  septa  of  fibrous  tissue  are  reinforced  by 
much  unstriped  muscular  tissue  and  by  blood-vessels.  How  much 
of  the  normal  prostate  is  glandular  will  be  seen  from  Fig,  177. 


Immediately  outside  this  fibrous  sheath  of  the  prostate  is  a 
plexus  of  veins  and  then  the  recto-vesical  sheath  of  fascia,  which 
forms  an  outer  investment  of  the  prostate  and  separates  it  from 
the  levator  ani,  the  rectum,  and  the  os  pubis.  It  is  important 
to  note  that  when  removal  of  the  entire  prostate  in  its  capsule 
is  spoken  of,  the  inner  true  capsule  is  meant,  and  not  the  recto- 
vesical layer,  which  is  prolonged  upwards  (encasing  the  vesiculx 
seminales)  on  to  the  rectum  and  bladder.  The  venous  plexus 
alluded  to  is  particularly  well  developed  in  front  of  the  prostate 
(Fig.  177),  between  it  and  the  os  pubis,  as  well  as  around  the 
neck  of  the  bladder.  It  is  mainly  from  this  plexus  that  the 
hemorrhage  occurs  during  and  after  prostatectomy. 
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It  may  be  said  that  all  large  prostates  are  formed  of  adenomata, 
which  are  peculiarly  suited  to  enucleation,  as  the  adenomata 
separately  or  the  entire  gland  converted  into  a  mass  of  them 
can  be  readily  shelled  out  with  the  fingers. 

In    so-called    complete  prostatectomy    the    removed    parts 
consist  of  (i)  large  adenomatous  masses  which  fuse  behind,  but 
in  front  are  united  by  a  thin  isthmus,  chiefly  of  connective  tissue, 
(2)  the  greater  part  or  the  whole  of  the  prostatic  urethra,  (3)  a 
capsule  of  connective 
tissue  with  a  variable 
amount     of     circular 
muscle-bands.    A  thin 
layer  of  prostatic  gland 
tissue    is   usually    left 

behind  with  the  fascial  , 

sheath  of  the  prostate 
derived  from  the  recto- 
vesical layer.  It  is 
this  intact  fascial  cap- 
sule which  prevents 
extravasation  of  uxine     ""■'''''■   "''^"""|^"^' 

after   prostatectomy.  i.  Fibrous  tissue  and  uiislriped  muscle  forming  a  capsule 

As  the  prostate  en- 
larges, its  projection 
is  mainly  upwards  into 
the  bladder,  hence  the 
extent  to  which  it  bulges  towards  the  rectum  is  a  very  imperfect 
index  to  the  total  enlargement.  Hence,  also,  enucleation  from 
above  the  pubis  is  naturally  easier  than  from  the  perineum.  In 
many  cases  directly  the  anterior  wall  of  the  bladder  is  incised 
the  projecting  mass  comes  into  view. 

The  severity  of  the  patient's  symptoms  or  the  degree  of 
obstruction  is  not  closely  related  to  the  size  of  the  enlarged 
prostate.  In  some  cases — fortunately  the  minority — the  en- 
largement is  mainly  due  to  increase  of  fibrous  and  muscular 
tissue.    Thus  a  dense  and  comparatively  fixed  prostate  of  no 


I  he   i-eslcal 

sphin 

cicr  ;   S.  Conunon  ejaculalory 

3,  Ctnlral  at 
(mucou.1  CO 

Taof, 

:onnecli.e  lissue  ;  +.  Proslalic 
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great  size  is  produced.  Enucleation  under  such  conditions  is 
more  difficult  and  dangerous  than  when  the  gland  is  the  seat  of 
common  adenomatous  hypertrophy.  Should  the  surgeon  after 
opening  the  bladder  find  that  the  prostate  is  very  tough,  and  that 
attempts  to  enucleate  it  are  attended  with  serious  bleeding,  he 
will  do  wisely  to  content  himself  with  a  partial  prostatectomy, 
removing  the  direct  obstruction  at  the  neck  of  the  bladder 
by  means  of  cutting 
forceps. 

The  relation    of  the 

C,      prostatic  urethra  to  the 

enlarged     organ     is     of 

importance.      The    ure- 

PA,  thra  traverses  the  front 

part  of  the  gland,  and 

by    careful    enucleation 

on  either  side    as    well 

as  from    behind,    it    is 

often   possible  to  leave 

F.p  the    canal    intact.      In 

"*^racKTATK"KBMov'ED*ByTHE  su^AHu Hic'opww^     mauy     cascs,     howevcr 

'^"*'*-  (Fig.  178),  this  portion 

p.u.  Proslalic  urethra;  v.v.  a  small  false  passage  due         c        iu  nrpthra      ha*; 

to  calheleriwion  ;  A.c.  Anterior  part  of  capsule  ;      ^^        '■"^        UFCinra      nas 

of unl'm-'*d°m[^ie'fib"'""'*  "'"'"''''''"^ '"' '""'^  '^^^  removed  with  the 
rest  of  the  gland.  The 
mucous  membrane  of  the  bladder  will  then  ultimately  become 
continuous  with  the  membranous  urethra  at  the  triangular 
ligament.  It  is  a  surprising  fact  that  no  harm  results  from 
this  removal  of  a  considerable  part  of  the  urethra. 

The  two  common  ejaculatory  ducts  pass  obliquely  through 
the  prostate,  lying  side  by  side,  and  in  enucleation  of  the 
gland  they  must  of  necessity  be  torn  across.     (Figs.  177  and 

179) 

It  is  not  unfrequent  for  calculi  in  the  bladder  to  complicate 
prostatic  enlargement,  and  the  suprapubic  incision  enables 
them  to  be  readily  removed  before  enucleating  the  gland.     In 
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one  case  Mr.  P.  J.  Freyer  extracted  ninety-six  calculi.  The 
operator  should  aim  at  removing  the  obstructing  mass  down 
to  the  triangular  ligament,  though  whether  the  entire  gland  is 
got  away  in  all  cases  may  be  doubtful.  It  is  certain  that  a 
thin  layer  of  prostate,  spread  out  around  the  main  adenomatous 
tumour,  is  frequently  left  behind. 

The  age  of  the  patient  is  no  bar  to  operation.  In  most  of 
the  cases  operated  on  the  age  has  been  from  sixty  to  seventy 
years.  In  one  case  I 
(J.  H.)  removed  the  pros- 
tate from  a  patient  eighty 
years  old,  and  he  regained 
normal  control  over  the 
bladder. 

Preparation.— It  is,  of 
course,  desirable  to  dimin- 
ish the  shock  by  rapid 
operating  and  by  guarding 
the  patient  against  chill 
in  every  possible  way. 
Theoretically  the  urine 
should  be  made  aseptic 
beforehand,  but  this  may 
be  impossible  in  the  pres- 
ence of  residual  and  de- 
composing urine  which 
cannot  be  washed  out. 

Although  Mr.  Freyer 
and  others  have  recorded  some  briUiant  results  in  patients 
who  were  reduced  to  a  very  low  condition  by  cystitis  and 
other  complications  due  to  septic  urine,  it  is  at  least  open 
to  question  whether  the  operation  should  not  be  divided 
into  two  stages  under  these  conditions.  The  bladder  might  be 
drained  suprapubically  and  washed  out  daily  through  the  rubber 
tube,  internal  remedies  (urotropine  or  helmitol  gr.  10  to  15, 
boric  acid   gr.   20    as  a   dose   given   with   acid   phosphate    of 

2Q 
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FIG.  179.— SKETCH  SHOWING  RELATION  OP  STRUC- 
TURES IMMEDIATELY  BEHIND  THE  BLADDER. 

The  prostate  gland  is  incised  to  show  the  course  of 
the  common  ejaculatory  ducts. 
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soda  30  to  60  grains)  being  simultaneously  employed.  We  would 
urge  that  in  every  case  if  possible  preliminary  treatment  for  a 
few  days  in  bed  should  be  employed,  and  that  if  the  urine  is 
septic  a  careful  attempt  should  be  made  to  improve  its  condition. 
If  a  catheter  can  be  passed  and  the  bladder  washed  out,  so  much 
the  better.  Warm  boric  solution  or  a  very  weak  one  of  nitrate 
of  silver  (five  grains  to  the  pint)  are  very  useful.  If  no  catheter 
can  be  passed  and  suprapubic  drainage  seems  indicated,  it  can 
be  easily  performed  under  local  anaesthesia  or  the  use  of  nitrous 
oxide  gas. 

The  importance  of  examining  as  to  the  existence  of 
chronic  nephritis  cannot  be  overrated,  as  advanced  kidney 
disease  is  certain  to  be  fatal  to  the  success  of  the  opera- 
tion. 

The  Ancesthetic. — ^The  operation  is  not  a  long  one  and  has  been 
often  performed  under  nitrous  gas,  but  A.C.E.  or  chloroform  is 
preferable.  Spinal  anaesthesia  with  stovaine  or  tropococaine 
has  been  especially  recommended  because  of  the  absence  of 
venous  congestion  which  a  general  anaesthetic  may  produce. 
Further  experience  must  decide  as  to  their  relative  advan- 
tages. 

Suprapubic  Prostatectomy. — A  catheter  should  be  introduced, 
the  urine  drawn  off,  and  the  bladder  lightly  distended  with  warm 
boric  solution.  The  hand  placed  on  the  hypogastrium  will 
show  when  the  distension  is  sufficient. 

The  pelvis  should  be  somewhat  raised.  The  incision — three 
inches  long — should  be  made  immediately  above  the  pubes  in 
the  middle  line.  The  recti  being  separated,  the  transversalis 
fascia  is  divided  and  the  prevesical  space  opened  up.  The  bladder 
wall  is  then  clearly  made  out,  and  either  a  sharp  hook  or  a  silk 
suture  inserted  towards  its  upper  end.  The  suture  gives  the 
better  hold.  A  sharp-pointed  scalpel  is  then  thrust  through 
the  anterior  vesical  wall.  The  opening  should  not  be  made 
close  to  the  pubes,  as  there  the  upward  projecting  prostate 
might  be  in  the  way.  A  couple  of  sutures  should  be  inserted 
into  each  side  of  the  bladder  wound,  so  that  it  may  be  held 
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forwards,  and  the  escaping  urine  or  fluid  should  be  rapidly 
mopped  up  with  sponges.    The  bladder  is  now  explored  with 
the  fingers,  and  if  calcuh  are  found  behind  the  prostate  they 
should  be  at  once  removed.    In  most  cases  the  enlargement 
will  be  found  to  be  adenomatous  with  one  or  more  intravesical 
projections.     Guided  by  the  left  index  finger,  an  incision  is  made 
with  knife  or  scissors  through  the  mucous  membrane  covering 
either    lateral    projec- 
tion.     This     can     be 
easily  enlarged  with  the 
finger,     which     indeed 
may  be  used  to  scrape 
through     the    mucous 
membrane    itself,    no 
cutting  instrument 
being     in     such     case 
employed. 

The  position  and 
method  of  the  division 
of  the  mucous  mem- 
brane are  most  impor- 
tant. Long  -  handled, 
short  -  bladed  scissors 
curved  on  the  flat  are 

th*!  ttifvst  initahlp  nnrl  *  ■■  La^^I  lobes:  bladder  end  of  B  shows  an  ulcer 
ine  most  SUliaOie,   ana  ^^^  ^^  ^^i^,,^  .^^  c-itheter  [rfaced  in  course  of  the 

are  preferred  by  most       'JJ'''"  showing  iis  lortuous  shape.    {From  <™«  of 

»  •'  Air.  P.J.  hreyer  s  cases.) 

operators  to  the  finger 

nail.  The  apex  of  the  intravesical  projection  should  be  the  point 
aimed  at,  some  httle  distance  from  the  bladder  wall.  From  this 
point  the  operator  works  to  either  side  around  to  the  front.  If 
no  median  projection  of  the  prostate  exists  the  mucous  membrane 
should  be  divided  at  the  sides  {corresponding  to  the  letters  A 
and  B  in  Fig,  i8oj. 

The  growth  is  then  enucleated,  working  downwards  and 
inwards  towards  the  triangular  ligament  on  either  side.  Much 
assistance  may  be  obtained  by  the  surgeon's  left-hand  fingers  (or 
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those  of  an  assistant)  in  the  rectum.*  It  is  usually  best  to  remove 
the  enlarged  prostate  in  one  piece  {see  Fig.  i8o),  and  it  is  there- 
fore useless  to  attempt  to  preserve  that  portion  of  the  urethra 
which  lies  in  the  organ.  The  haemorrhage  may  be  considerable, 
but  no  attempt  at  stopping  it  can  be  made  until  the  growth  has 
been  removed  from  the  bladder.  In  some  of  Mr.  Freyer*s  cases 
the  actual  enucleation  of  the  gland  has  occupied  only  five  minutes, 
or  less.  A  sponge  wrung  out  of  hot  water  should  then  be  intro- 
duced and  pressed  down  on  the  bleeding  area.  It  is  possible 
that  tincture  of  hamamelis  or  adrenalin  solution  would  be  useful 
to  check  .the  oozing,  but  the  heat  and  pressure  of  the  sponge 
generally  answer  well  enough. 

No  attempt  is  usually  made  to  sew  up  the  bladder  woimd, 
the  two  stitches  inserted  in  each  edge  being  secured  to  the 
skin.  A  large  soft  rubber  tube  is  then  inserted  and  fixed  by  a 
stitch  ;  a  large  absorbent  dressing  is  now  applied  over  the  pubes, 
and  retained  by  a  many-tailed  bandage.  The  whole  of  the  urine 
escapes  through  the  wound  for  two  or  three  weeks,  and  very 
frequent  change  of  dressings  and  constant  attention  to  cleanliness 
are  required  on  the  part  of  the  nurse. f 

The  bladder  should  be  gently  washed  out  every  day  with  a 
warm  aseptic  solution.  This  may  be  done  through  a  rubber 
catheter  introduced  by  the  urethra,  or  by  the  suprapubic  drain 
being  made  double  (the  "  two-way  tube  ").  It  is  not  a  good 
plan  to  leave  a  rubber  catheter  in  situ,  as  its  presence  is  apt  to 
set  up  urethritis  and  epididymitis. 

The  tube  and  stitches  may  be  removed  about  the  fourth  day. 
From  two  to  three  weeks  after  the  operation  the  urine  begins 
to  pass  through  the  urethra,  and  this  should  be  favoured   by 

*  Mr.  Lynn  Thomas  has  invented  a  kind  of  metal  spoon,  one  end  of  which  is 
introduced  into  the  rectum  and  made  to  elevate  the  prostate  by  depression  of  the 
other  end,  or  handle,  of  the  instrument  between  the  patient's  thighs.  We  do  not 
see  any  advantage  to  be  gained  from  this  metal  elevator,  as  the  fingers  are  sensitive 
and  therefore  better  adapted  for  the  purpose. 

t  The  use  of  the  apparatus  described  and  figured  on  page  581  will  help 
materially  in  keeping  the  patient  dry  and  clean.  It  is,  however,  somewhat  irksome 
to  wear. 
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keeping  the  patient  in  the  sitting  posture  and  getting  him  out 
of  bed  as  soon  as  possible. 

After  prostatectomy  a  pouch  is  left  of  varying  dimensions 
which  is  not  lined  with  normal  mucous  membrane,  and  which 
has  slowly  to  contract.  Phosphatic  deposit  readily  occurs  in 
this  pouch,  and  hence  care  should  be  taken  to  keep  the  urine 
slightly  add.    Now  and  then  a  calculus  forms  during  convales- 


FIC.    iSl.— Thll „,^..^„   r.^_ 

PBOSTATECTOHV.      THE  PATIENT   DIED  A   FEW  DA^ 

P.S.,  Large  &pace  or  cavilyleri  by  removal  of  the  prostate  :  C.L-.  Thin  capsule  of  [issue,  chiefly 
glandular;  P,U.,  Van  of  prostatic  urethra  led;  v.M.,  Verumomanutn ;  c.,  Contracted 
upper  part  of  btadder  ;  V.W.,  Muscular  vesical  wall. 

cence,  in  that  case  lithotrity  may  become  necessary.  Another 
troublesome  complication  is  obstruction  of  the  vesical  orifice 
by  a  valvular  flap  of  mucous  membrane.  Finally  "  there  is  no 
doubt  that  contraction  may  lead  to  a  true  stricture,  and  at 
present  it  is  impossible  to  say  how  often  this  occurs."  {A. 
Edmunds,  Practitioner,  January,  1908.) 
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If  the  entire  obstruction  has  been  removed,  the  bladder 
will  regain  control  in  from  a  month  to  six  weeks  after  the  opera- 
tion. The  condition  of  "  vesical  atony  "  which  was  supposed 
to  be  present  in  many  cases  of  prostatic  enlargement  appears  to 
have  no  real  existence  (Freyer). 

Variations  in  the  After-treatment, — ^The  urine  soaking  the 
dressings  and  irritating  the  edges  of  the  woimd  is  a  disadvantage 
which  is  sometimes  overcome  in  the  following  way.  A  long 
rubber  tube  is  fixed  by  carefully  suturing  the  bladder  wound 
with  a  continuous  catgut  stitch,  so  as  to  occlude  the  latter, 
except  just  at  the  exit  of  the  tube,  the  other  end  of  which  is 
carried  into  a  bottle  at  the  side  of  the  bed.  All  roimd  the  tube 
gauze  is  packed  and  secured  with  bandage.  For  several  days 
the  patient  may  be  kept  clean  thus,  but  unless  the  urine  drains 
well  through  the  tube  the  latter  will  have  to  be  taken  out. 
See  also  the  note  on  p.  660. 

Comments  on  the  Operation. — ^The  smaller  the  tumour  the 
greater  is  the  difficulty  of  its  removal.  This  is  owing  to  the 
fact  that  the  large  prostates  are  almost  entirely  adenomatous 
growths,  which  shell  out  with  surprising  facility.  On  the  other 
hand,  a  firm,  hard  prostatic  ring  at  the  neck  of  the  bladder  will 
prove  to  be  largely  fibrous,  and  if  this  condition  is  found  on 
opening  the  bladder  the  siu"geon,  as  we  have  said,  should  limit 
his  operation  to  cutting  away  the  actual  projection. 

Prostatic  obstruction  is  occasionally  due  to  carcinoma  of 
the  gland,  and  although  it  may  be  possible  to  shell  out  such 
a  gland  (Mr.  Reginald  Harrison  and  others  have  recorded 
examples),  the  relief  given  can  only  be  temporary,  and  is 
obtained  at  serious  risk. 

When  the  obstruction  is  found  to  be  due  chiefly  to  a  very 
vascular  and  loose  mucous  membrane  with  but  slight  enlarge- 
ment of  the  prostate,  Mr.  Bruce  Clarke  recommends  cauterisa- 
tion with  Paquelin's  or  the  galvano-cautery  through  the  supra- 
pubic wound. 

Sir  WilUam  Thomson  {Brit,  Med.  Journ.,  Jan.  27th,  1906)  has 
shown  that  suprapubic  prostatectomy  may  be  done  with  success 
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even  when  severe  haemorrhage  is  present.  In  the  case  he  reports 
there  were  many  calculi  in  the  bladder  as  well  as  an  adenomatous 
prostate. 

In  certain  cases,  after  enucleating  the  prostate,  the  surgeon 
has  drained  the  bladder  through  the  perineum  as  well  as  above 
the  pubes,  but  this  should  be  avoided  as  a  rule. 

Perineal  Prostatectomy. — In  America  removal  of  the  prostate 
through  the  perineum  has  been  especially  advocated,  but  seeing 
that  the  growth  usually  projects  upwards  into  the  bladder 
far  more  than  towards  the  perineimi,  the  advantage  of  this 
route  is  doubtful.  One  drawback  is  the  great  depth  of  the 
woimd. 

The  Operation, — ^The  patient  being  in  the  lithotomy  position, 
a  curved  metal  staff  or  sound  is  introduced  if  possible  into  the 
bladder ;  if  not,  as  far  as  it  will  go.  On  this  one  assistant  draws 
forward  the  bulb  of  the  urethra.  An  incision,  either  transverse 
or  curving  forward  at  either  end,  is  made  across  the  perineum. 
The  wound  gapes  widely,  it  is  steadily  deepened  between  the 
rectal  wall  and  the  prostate,  special  care  being  taken  not  to 
damage  the  former.  Should  the  rectum  be  slightly  torn  the 
rent  should  be  closed  by  suture. 

The  rectum  is  guarded  and  drawn  backwards  by  a  broad  curved 
retractor.  The  fibres  of  the  levator  ani  lying  between  the  prostate 
and  rectum  require  to  be  divided.  There  will  be  a  certain  amoimt 
of  haemorrhage  from  veins  connecting  the  prostatic  and  haemor- 
rhoidal  plexus.  When  the  prostatic  sheath  is  exposed  it  should  be 
divided  in  the  middle  line,  and  the  gland  separated  from  it  as  far 
forward  as  possible  on  either  side  with  an  elevator  or  the  finger. 
The  prostatic  urethra  is  now  opened,  and  the  subsequent  enuclea- 
tion of  each  lateral  lobe  assisted  by  the  surgeon's  finger  in  the 
urethra  (the  staff  having  been  removed).  If  the  prostate  reaches 
high  into  the  bladder,  pressure  made  above  the  pubes  will  be  of 
material  assistance.  Several  instruments  have  been  devised  for 
making  downward  traction  on  the  prostate.  Young's  depressor 
is  one  of  the  best.  It  is  opened  out  after  introduction  through 
the  wound  in  the  urethra. 
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Especial  care  must  be  taken  in  peeling  off  the  vesical  mucous 
membrane  and  the  wall  of  the  prostatic  urethra  from  the  prostate. 
Scissors  should  be  sparingly  employed,  but  are  generally  required 
in  detaching  the  front  part  of  the  prostate.  The  bladder 
should  be  explored  with  the  finger,  and  if  calculi  are  found 
they  can  be  removed  by  forceps  or  scoop. 

The  haemorrhage  as  a  rule  is  easily  controlled  by  temporary 
plugging.  Two  courses  are  then  open  to  the  surgeon.  One  con- 
sists in  drainage  by  a  soft  rubber  perineal  tube ;  the  other  in 
passing  and  leaving  a  rubber  catheter  through  the  whole  length 
of  the  urethra,  and  sewing  up  the  wound  in  the  latter  over  the 
catheter  by  catgut  sutures.  In  either  case  urine  will  leak  through 
the  perineum  for  a  few  weeks. 

Comparison  between  Suprapubic  and  Perineal  Prostatectomy. 
— ^As  regards  the  mortality  there  appears  to  be  little  difference. 
Freyer  reports  312  cases  of  suprapubic  operation  with  twenty- 
two  deaths  (7  per  cent.).  From  the  writings  of  Young,  Watson, 
and  other  American  surgeons,  the  perineal  operation  appears 
to  be  followed  by  a  mortality  of  about  6  per  cent.  The  suprapubic 
operation  is  somewhat  easier  to  perform,  but  sexual  power  is 
more  apt  to  be  lost  than  after  the  perineal  operation. 

On  the  other  hand,  certain  complications  are  especially  apt 
to  occur  with  the  latter,  namely,  incontinence  of  urine  (in  3.5 
per  cent,  according  to  Watson),  injury  to  the  rectal  wall,  and 
epididymitis. 

The  suprapubic  method  is  the  one  usually  adopted  by  English 
surgeons,  and  our  knowledge  of  the  perineal  operation  is  at  present 
chiefly  obtained  from  American  writers.  Time  alone  can  show 
which  is  the  better  and  safer.  Certainly  the  perineal  method 
has  the  advantage  of  being  performed  under  the  direct  vision  of 
the  surgeon. 


CHAPTER   XXV 

OPERATIVE  TREATMENT  OF  VARICXJCELE 

Anatomy  of  the  Cord. — ^The  vas  deferens  lies  at  the 
posterior  aspect  of  the  cord,  and  is  to  be  easily  recognised 
by  its  whipcord-like  density  when  rolled  between  the 
thumb  and  finger.  A  considerable  amoimt  of  connective 
tissue  surrounds  the  vas  and  the  blood-vessels  of  the  cord. 
Three  arteries  occupy  the  cord :  the  spermatic,  from  the 
aorta,  lies  in  front  of  the  vas ;  the  deferential  artery,  from 
the  superior  or  inferior  vesical,  lies  by  the  side  of  the  vas  ; 
the  cremasteric  artery,  from  the  deep  epigastric,  lies  among 
the    superficial  layers  of  the  cord  and  in  its  outer  segment 

(Fig.  183). 

Of  the  three  arteries  only  the  spermatic  and  the  deferential 
supply  the  testicle,  and  chiefly  the  former.  But  as  shown  by 
the  results  of  operation  for  varicocele  (in  which  the  spermatic 
artery  is  almost  invariably  tied),  the  deferential  artery  is 
capable  of  sufficient  enlargement  to  carry  on  the  blood  supply 
of  the  testis. 

One  of  us  (J.  H.)  investigated  the  veins  of  the  cord  in  a  series 
of  dissections  and  microscopic  sections.  The  examination  was 
made  on  thirty  subjects,  and  the  results  given  (Fig.  182) 
agree  closely  with  those  deduced  by  Mr.  W.  G.  Spencer  from  a 
similar  research. 

The  veins  are  divided  roughly  into  two  sets.  The  anterior 
and  by  far  the  larger  set  runs  with  the  spermatic  artery,  is 
bound  together  by  a  good  deal  of  connective  tissue,  and  forms 
the  pampiniform  plexus.  The  posterior  set  is  small,  and  sur- 
rounds the  vas  deferens,  running  with  the  deferential  artery. 
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The    spermatic  artery  in  the  great  majority  of  cases  runs  in 

the  middle  of  the  anterior  bundle  of  veins,  from  which  it  is 

practically  impossible  to  isolate  it.      Both  anterior  and  posterior 

sets  lie  within  all  the  coverings  of  the  cord.       A  few  isolated 

veins,    independent    of   these 

sets,    are    found    among    the 

tissues  of  the  cord. 

It  would  appear  from  Mr, 
Spencer's  inquiries  that  the 
veins  in  the  left  cord  are 
always  larger  than  those  of 
the  right ;  and  in  connection 
with  this  point  it  may  be 
observed  that  the  congenital 
origin  of  varicocele  is  very 
generally  allowed. 

In  severe  cases  of  vari- 
cocele aU  the  veins  of  the 
cord  would  appear  to  be  in- 
volved. In  ordinary  cases 
the  veins  only  of  the  pam- 
piniform plexus  are  sufficiently 
""^"'  dilated  to  require  treatment. 

In  the  operation  for  varicocele  it  is  important  to  deal  only 
with  the  anterior  bundle  of  veins,  and  to  spare  those  around 
and  behind  the  vas  deferens. 

It  must  be  remembered  that  the  testicle  is  a  vascular  gland, 
and  that  it  is  possible  so  far  to  occlude  the  veins  returning  from 
the  organ  as  to  lead  to  serious  disturbance  (p.  670). 

In  some  cases  of  varicocele  there  is  present,  besides  the 
dilated  veins,  a  condition  of  extreme  laxity  of  the  scrotal  skin, 
the  dartos,  and  the  other  coverings  of  the  testis.  From  this 
cause  the  organ  hangs  very  low,  sometimes  as  much  as  eight 
inches  from  the  external  ring,  and  mere  excision  of  part  of  the 
veins  will  not  restore  it  to  the  normal  level.  In  a  case  of  this 
kind  it  is  best  to  excise  a  considerable  piece  of  scrotal  skin  and 


V,,  Anlerior  bundle  of  veins,  ihe  doited  line 

round  which  indicites  the  ligature  in  tli 
'  operalron  for  varicocele;  s.a.,  Spennati 
artery  closely  surrounded  by  the  veins 
V.D.,  Vas  deferens;  p.v.,  Posterior  set  < 
veins;  AJ>-,  Arterr  to  li)e  vas  dt-fercns 
I.,  Sheaih  of  cord  derived  from  Ihe  infundi- 
tc  sheath  and 
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dartos  at  the  same  time  that  the  pampiniform  plexus  is  dealt 
with ;  but  in  the  great  majority  of  cases  resection  of  the  veins 
will  suffice.     Before  the  introduction  of  antiseptic  and  aseptic 
measures  various  methods  of  subcutaneous  ligature  or  division 
were  employed,  but  the  only  satisfactory  and  safe  operation 
consists  in    exposing    the  anterior  bundle  of  veins  by  a  short 
incision  through  the    coverings    of   the    cord,    isolating  these 
veins  from  the  vas  deferens,  etc.,  apply- 
ing a  double  ligature,  excising  the  bundle 
for  a  distance  of  one  or  two  inches,  and 
securing  the  two  severed  ends  together. 

Some  difference  of  practice  exists  as 
to  the  exact  position  of  the  skin  incision. 
The  veins  are  largest  near  the  testis,  but 
wounds  made  through  the  scrotum  are 
more  difficult  to  keep  aseptic  than  those 
made  towards  the  inguinal  canal.  For 
this  reason,  as  in  herniotomy,  the  ten- 
dency   of  late   years    is    to    place    the 

masion     higher     up     than     formerly.         If  enlUlar(eT7:D.V,  Deferential 

the  relaxed  scrotum  requires  to  be  dealt  ^')crei^™JTn!^^I?c^.' 
with,  it  is  best  to  make  the  two  wounds  ^1^™""^'' ■'"''■  *■""' 
quite  independent. 

Preparation  of  the  Patient. — The  pubic  area  should  be 
carefully  shaved  (on  both  sides)  the  day  before  the  operation, 
the  skin  thoroughly  cleansed,  and  an  antiseptic  compress  applied. 
The  delicate  nature  of  the  scrotal  integument  should  be  borne 
in  mind,  and  strong  antiseptic  solutions  avoided  both  before 
and  during  the  operation.  The  bowels  should  have  been  well 
opened. 

Steps  of  the  Operation. — The  operator  stands  on  the 
left  side,  one  assistant  raises  and  steadies  the  cord  by  holding 
the  testis  with  his  fingers  from  below,  whilst  another  sponges. 
An  incision  is  made,  one  and  a  half  inches  long,  parallel  to  and 
directly  over  the  cord,  immediately  below  the  external  ring. 
The  cut  divides  skin,  connective  and  fatty  tissue,  the  inter- 
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columnar  fascia,  and  the  cremasteric  layer.  The  latter  is  easily 
recognised  by  its  longitudinal  muscle  bands.  The  edges  of  this 
fascia  are  then  held  aside  by  Wells'  forceps,  and  the  anterior 
bundles  of  veins  come  into  view  covered  by  the  thin  infundibuti- 
form  fascia.  The  latter  is  carefully  divided  and  peeled  off 
with  forceps,  so  that  an  aneurysm  needle  can  be  introduced 
under  the  veins, 
but  in  front  of 
the  vas  deferens. 
The  veins  must 
be  perfectly  bared, 
and  cleanly  ex- 
posed. It  must 
be  ascertained  for 
certain  that  the 
vas  and  the  vessels 
which  lie  behind  it 
are  not  included. 
A  catgut  ligature 
of  medium  thick- 
ness is  then  drawn 
under  the  anterior 
bundle,  which  is 
cleared  of  sur- 
rounding tissues 
for  a  distance  of  about  two  inches.  If  it  is  desired  that 
the  lower  part  of  the  veins  should  be  ligatured  rather  than 
the  upper,  they  can  be  easily  reached  by  making  traction 
on  the  cord.  A  second  ligature  is  introduced,  and  the 
veins  are  then  ligatured  in  two  places,  about  one  inch  and 
a  half  apart.  The  lower  ligature  should  be  tied  first.  The 
vessels  so  isolated  are  divided  with  scissors  close  to  the 
Ugatures  and  removed. 

The  amount  excised  will  be  represented  by  about  one  inch, 
the  scissors  being  applied  about  a  quarter  of  an  inch  from  the 
ligature. 


le  calgut  ai 


L.,  One  ol  ihc  two  calgui  ligalures  applied 
sel  o(  spermatie  veins  (and  artery)  ;  s.. 
bringing  the  two  endii  together  after  eici 
more  of  the  veins;    V.D..  Vas  deferens:  A.u..  Artery 
e[  ofspcmuitic  veins. 
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There  is  no  need  to  clamp  the  veins  above  the  site  of  the 
proposed  excision  in  order  to  render  them  distinct. 

Almost  invariably  the  spermatic  artery  will  be  included  in  the 
ligatures,  as  it  lies  surrounded  by  the  veins  of  the  anterior  bundle. 

Occasionally  the  artery  can  be  identified  and  held  aside,  but 
this  is  rarely  possible,  nor  does  it  appear  to  be  at  all  important. 
After  the  intervening  portion  has  been  excised,  the  two  cut 
ends  are  secured  together  by  fine  catgut  sutures  introduced  on 
a  curved  needle,  traversing  the  occluded  veins  beyond  the  two 
encircling  ligatures  (Fig.  184). 

If  two  pairs  of  dissecting  forceps  are  gently  used  in  clearing 
the  varicocele  from  the  surrounding  tissues,  there  is  little  risk 
of  damaging  the  vessels.  The  action  of  the  forceps  must  be 
supplemented  by  the  scalpel.  -There  must  be  no  tearing  of  the 
fascia  asunder  with  the  fingers. 

The  superficial  external  pubic  vessels  are  often  in  the  line  of 
incision,  and  if  they  have  been  divided  should  be  secured  with 
catgut  ligatures. 

A  blunt  hook  having  been  inserted  at  each  extremity  of  the 
wound,  in  order  to  bring  the  edges  of  the  incision  parallel,  the 
sutures  are  introduced.  Fine  red  silkworm  gut  should  be  em- 
ployed. Colourless  gut  sutures  are  apt  to  be  overlooked.  Fine 
catgut  also  makes  an  excellent  suture  material.  The  wound 
is  dressed  with  sterilised  gauze  and  wool,  and  a  spica  bandage 
applied  as  for  hernia.  It  is  well  to  support  the  testes  on  a  small 
pillow  by  some  simple  form  of  suspender. 

If  the  wound  has  been  made  lower  down  through  the  scrotum, 
it  must  be  protected  by  a  dressing  enveloping  both  testes.  This 
is  somewhat  difficult  to  keep  in  place,  and  is  uncomfortable 
in  hot  weather.  Celloidin  or  collodion  dressings  cannot  be  used 
to  the  scrotal  skin,  as  they  irritate  it  too  much.  The  wound 
is  a  very  small  one,  and  if  made  over  the  cord  just  as  it  emerges 
from  the  external  ring,  a  light  dressing  can  be  easily  retained 
by  means  of  the  spica  bandage. 

The  first  dressing  need  not  be  changed  until  the  foiu'th  day, 
and  the  sutures  may  be  removed  on  the  seventh. 
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Healing  by  first  intention  is  the  rule  after  this  operation. 
The  patient  should  be  kept  in  bed  for  from  seven  to  fourteen 
days.  At  the  end  of  three  weeks  he  will  probably  be  able  to 
resume  his  work.  He  may  wear  a  suspender  for  a  time,  but 
this  is  by  no  means  necessary. 

Modifications. — ^Some  surgeons  use  silk  for  ligaturing  the 
veins.  The  objections  to  this  are  the  same  as  in  the  case  of 
radical  cure  of  hernia.  In  a  large  number  of  operations  we 
have  been  thoroughly  satisfied  with  catgut  (not  chromicised) 
for  the  purpose. 

Excision  of  Part  of  the  Scrotum.— This  proceeding  should 
be  reserved  for  the  exceptional  cases  of  extreme  laxity  of  the 
skin  and  muscles  supporting  the  testicle.  The  pendulous  scrotum 
is  drawn  through  a  pair  of  narrow  bladed  curved  forceps,  such 
as  are  used  in  circumcision,  until  the  testis  is  seen  to  be  well 
braced  up.  The  forceps  (their  convexity  being  downwards) 
are  then  held  firmly  whilst  the  redundant  tissues  are  excised 
with  a  sharp-pointed  bistoury.  On  the  grip  of  the  forceps  being 
relaxed  there  will  be  free  oozing  from  the  scrotal  veins  and  arterial 
twigs.  This  should  be  thoroughly  stopped  by  pressure  forceps, 
and  if  necessary  by  ligature,  before  the  woimd  is  sewn  up.  All 
sutures  in  the  scrotum  must  be  introduced  close  to  the  edges 
of  the  wound  ;  otherwise  the  dartos  tucks  in  the  skin  and 
prevents  rapid  healing. 

Excision  of  the  redundant  scrotum  is  usually  combined  with 
operation  on  the  veins  of  the  cord,  as  already  described. 

Results  of  Open  Ligature  and  Resection  tn  Varicocele.— 
So  far  as  our  experience  goes,  the  result  of  the  operation  is 
certain  ;  and  the  procedure  may  claim  to  effect  a  radical  cure. 
The  wound  heals  well,  and  the  after-treatment  is  not  painful. 
There  may  be  some  oedema  of  the  scrotum,  and  a  little  engorge- 
ment of  the  testis  ;  but  among  a  now  considerable  mmiber  of 
cases  we  have  never  met  with  an  example  of  orchitis. 

It  is  important   that   the  pampiniform  plexus  or  anterior 

bundle  only  should  be  dealt   with.    Mr.  Jacobson  (Holmes's 

*  System  of  Siu-gery,"  vol.  iii.,  p.  571)  mentions  a  case  where 
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some  gangrene  of  the  testis  followed  the  excision,  due,  he  be- 
lieves, to  the  inclusion  of  too  many  veins  in  the  ligatures.  The 
veins  which  accompany  the  vas  deferens  should  be  left  untouched. 

There  is  not  the  least  doubt  that  the  main  trunk  of  the 
spermatic  artery  is  often  included  with  the  veins,  and  is  divided. 
No  harm  follows  this  division.  The  testicle  does  not  slough, 
as  some  have  surmised,  nor  does  it  become  violently  inflamed 
or  undergo  atrophy.  The  artery  to  the  vas  deferens  certainly 
escapes  injury,  and  appears  to  bring  enough  blood  to  the  testicle 
by  means  of  its  anastomosing  branches  with  the  spermatic  to 
maintain  the  healthy  life  of  the  testicle. 

Messrs.  Corner  and  Nitch  (Brit.  Med.  Journ.,  Jan.  27th,  1906) 
report  the  results  in  100  cases  of  high  operation  for  varicocele 
performed  at  St.  Thomas's  Hospital. 

The  chief  complications  observed  were  hydrocele  23  per  cent., 
thickening  of  the  scrotum  50  per  cent.,  and  suppuration  4  per  cent. 
They  speak  also  of  several  cases  of  haemorrhage  due  to  slipping 
of  a  ligature  (including  two  in  which  "  the  pelvis  was  filled  with 
blood  "),  and  on  this  account  deprecate  the  plan  reconunended 
of  securing  the  two  ends  of  the  divided  veins  together.  With 
this  conclusion  we  entirely  disagree — the  method  described  is 
the  surest  one  to  avoid  oozing,  as  it  leaves  no  gap.  Messrs. 
Corner  and  Nitch  admit  that  the  high  percentage  of  complica- 
tions noted  had  "  doubtless  arisen  from  the  operation  being 
intrusted  almost  invariably  to  the  less  experienced,"  an  admission 
which  has  at  least  the  merit  of  candour. 


CHAPTER   XXVI 
OPERATIVE  TREATMENT  OF  HYDROCELE 

The  chief  palliative  measure  consists  of  repeated  simple 
tappings.  The  curative  measures  have  for  their  object  the 
obliteration  of  the  hydrocele  sac. 

Under  this  head  will  be  considered  the  treatment  by  in- 
jection, and  by  excision  of  the  parietal  part  of  the  sac. 

Of  these  two  methods  undoubtedly  the  best  is  open  excision. 
Injection  is  uncertain  in  its  results,  and  often  attended  with 
much  pain.  We  have  only  retained  a  description  of  it  because 
it  is  still  performed  by  many  surgeons,  and  because  some  patients 
refuse  to  submit  to  a  cutting  operation,  or  one  involving  an 
anaesthetic,  for  their  hydrocele.  That  injection  is  performed 
without  an  anaesthetic  is  its  sole  advantage. 

In  the  present  sections  it  is  considered  that  the  hydrocele 
of  adults  is  referred  to.  In  the  treatment  of  the  hydrocele  of 
infants  and  young  subjects  certain  especial  points  are  involved 
which  need  not  be  dealt  with  here. 

Simple  Tapping. — ^The  position  of  the  testicle  must  be  made 
out  by  means  of  the  patient's  sensation,  the  use  of  transmitted 
hght,  and  by  following  the  vas  deferens  into  the  scrotum.  In 
inversion  of  the  testis — a  condition  where  the  epididymis  lies 
to  the  front — the  gland  may  be  applied  to  the  anterior  wall 
of  the  sac,  and  be  immediately  pierced  in  tapping  at  the  usual 

site. 

The  patient  should  stand  with  his  back  against  a  wall ;  or, 
if  he  be  old  or  nervous,  may  lie  on  his  side  at  the  edge  of  a 
bed.  We  have  seen  this  little  operation  attended  by  alarming 
fain  tn  ess. 

The  scrotal  tissues  are  grasped  from  behind  with  the  left 
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hand,  and  the  skin  over  the  front  of  the  swelling  is  thus  made 
as  tense  as  possible.  The  skin  should  be  carefully  cleansed  all 
round  the  site  of  puncture  with  i  in  20  alcoholic  solution  of 
carbolic  acid  or  some  other  appropriate  antiseptic.  The  trocar 
and  cannula  must  be  sterilised  in  boiling  water  before  being 
employed.  It  is  important  that  the  cannula,  should  fit  close. 
The  end  of  the  right  fore-finger  is  placed  on  the  trocar  one  inch 
from  the  point,  to  prevent  too  deep  a  plunge.  The  instrument 
is  stabbed  sharply  into  the  sac  at  about  the  junction  of  its  middle 
and  lower  thirds.  The  site  of  any  visible  vein  is  avoided.  The 
instrument  is  first  directed  backwards,  and  then,  when  it  is 
well  into  the  sac,  is  sharply  turned  upwards  to  avoid  the  testicle. 
All  the  fluid  should  be  removed,  and  then  a  little  tuft  of  sterilised 
wool  should  be  applied  with  collodion  over  the  puncture. 

The  patient  should  wear  a  suspender.  He  should,  if  possible, 
rest  in  the  recumbent  posture  for  the  remainder  of  the  day  of 
the  operation. 

A  fresh  tapping  will  probably  be  required  at  an  interval  of 
from  three  to  six  months,  perhaps  more  often. 

Possible  Complications. — ^This  apparently  simple  and  almost 
trivial  operation  is  by  no  means  free  from  risk,  and  the 
occurrence  of  complications  has  often  led  to  discredit  of  the 
operator.  We  would  urge  sedulous  care  to  secure  asepsis,  and 
that  the  operation  should  not  be  done  unless  the  patient  will 
rest  quietly  for  some  hours  after  it.  The  following  are  some  of 
the  occasional  accidents  that  may  result : 

Some  of  the  fluid  may  escape  into  the  scrotal  tissues  and 
lead  to  a  little  oedema,  which  soon  subsides.  If  a  vessel  be 
pricked,  a  considerable  ecchymosis  of  the  entire  scrotum  may 
result.  If  the  trocar  be  blunt,  or  the  cannula  ill-fitting,  or  if 
the  sac  be  thick,  and  the  puncture  be  made  in  a  hesitating  manner, 
the  tunica  vaginalis  may  be  pushed  in  front  of  the  point  of  the 
instrument.  Hsematocele  has  in  comparatively  rare  cases  fol- 
lowed simple  tapping.  In  such  instances  the  testis  may  have 
been  pricked,  or  has  been  the  subject  of  disease,  or  the  patient 

has  engaged  in  active  work  directly  after  the  operation.    Occa- 
2  R 
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sionally  the  sac  fills  with  dark  brown  fluid  exactly  like  tincture 
of  iodine,  except  for  the  smell  and  chemical  reaction.  If  a  foul 
trocar  be  used,  suppuration  of  the  sac  may  follow,  and  this  may 
prove  fatal  in  old  and  weakly  subjects. 

Treatment  by  Ii\jection. — ^The  sac  having  been  entirely  emptied 
by  tapping,  the  nozzle  of  a  special  syringe  is  applied  to  the  cannula, 
and  some  irritant  injected.  The  operation  is  most  conveniently  done 
while  the  patient  stands,  but  if  the  patient  is  nervous  or  likely  to  faint 
he  should  be  recumbent.  Iodine  and  carbolic  acid  are  the  substances 
most  frequently  used  for  the  injection. 

Iodine, — The  following  solution  may  be  employed  : — ^Iodine,  forty 
grains  ;  iodide  of  potassiimi,  thirty  grains  ;  water,  one  ounce.  Neither 
the  ordinary  tinctura  iodi  nor  the  liquor  iodi  is  strong  enough  for 
ef&cient  use  in  the  majority  of  cases. 

From  three  to  four  drachms  should  be  injected  and  retained,  and 
be  brought  into  contact  with  all  parts  of  the  sac  by  rubbing  the  walls 
together  after  the  cannula  has  been  removed.  The  puncture  may  be 
covered  with  a  piece  of  strapping  or  a  tuft  of  sterilised  wool.  Some 
surgeons  inject  a  larger  quantity  of  fluid,  and  allow  half  of  it  to  escape 
after  it  has  been  brought  well  into  contact  with  the  interior  of  the  sac. 
Mr.  Jacobson  injects  two  to  three  drachms  of  the  tincture  of  iodine 
of  the  Edinburgh  Pharmacopoeia,  and  allows  the  whole  to  remain. 

Little  pain,  or  only  a  feeling  of  heat,  may  follow  the  operation. 
On  the  other  hand,  the  pain  may  be  severe  and  nauseating,  and  may 
spread  to  the  perineum,  the  loins,  or  the  neck  of  the  bladder.  The 
patient  may  faint. 

Within  twelve  hours  the  scrotum  will  probably  be  swollen  to  its 
previous  size,  the  parts  are  red  and  tender,  and  the  reaction  is  attended 
with  some  fever.  The  patient  should  lie  in  bed  with  the  scrotum  well 
supported.  He  will  probably  have  to  keep  his  bed  for  four  or  five  days, 
and  then  will  have  to  wear  a  suspender  for  a  considerable  time.  Some 
three  or  four  weeks  will  elapse  before  the  parts  will  be  restored  to 
their  normal  condition.  The  inflammation  excited  may  be  of  so 
insignificant  a  degree  as  to  produce  no  curative  result.  On  the  other 
hand,  it  may  assimie  serious  proportions,  and  call  for  the  use  of  ice- 
bags  and  the  free  administration  of  opium. 

We  have  noticed  that  the  inflammatory  swelling  that  follows  the 
successful  use  of  iodine  injection  is  sometimes  tympanitic  on  percussion 
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occurrence  possibly  due  to  the  conversion  of  some  of  the  iodine 
into  vapour. 

Carbolic  Acid, — Five  to  thirty  drops  of  pure  phenol  (liquid  carbolic 
acid)  are  injected  and  left  in  the  sac.  The  patient  should  rest  for  a 
day  or  two.  The  reaction  varies  much  in  different  patients.  From 
two  to  six  weeks  will  elapse  before  the  exudation  is  absorbed.  In 
suitable  cases  it  appears  that  three  out  of  four  will  be  cured  by  this 
method.  It  is  claimed  that  carbolic  acid  excites  less  pain  than  iodine, 
and  is  more  miiform  and  certain  in  its  results. 

Our  personal  experience  with  either  iodine  or  carbolic  acid  injections 
is  not  large,  as  we  prefer  excision  of  the  sac  in  every  suitable  case. 
But  with  regard  to  carbohc  acid  injections  we  have  been  struck  with 
the  variable  restilts  as  regards  amount  of  pain  and  reaction,  and  its 
extreme  uncertainty  as  to  cure.  We  have  seen  many  permanent  cures 
from  the  injection  of  tincture  of  iodine,  but  the  method  is  far  from 
being  infalUble,  and  the  amount  of  pain  caused  is  sometimes  extreme. 
In  fact,  in  some  cases  the  patient  after  iodine  injection  is  laid  up  or 
kept  from  business  almost  as  long  as  if  he  had  had  an  open  operation. 

Other  injection  materials  are  rectified  spirit,  and  sulphate  or  chloride 
of  zinc  in  solution. 

Excision  of  the  Parietal  Part  of  the  Sac— This  operation 
is  the  most  certain  to  lead  to  a  cure  of  the  hydrocele,  and  con- 
forms to  the  modem  principles  of  surgery.  It  is  doubtful  by 
whom  it  was  first  introduced.  Von  Bergmann  advocated  it 
in  1885  {Berlin  klin.  Woch.,  p.  209),  though  Mr.  John  Couper 
at  the  London  Hospital  was  in  the  habit  of  performing  it  for 
some  years  prior  to  this  date,  and  possibly  many  other  surgeons 
as  well.  This  method  is  especially  adapted  for  hydroceles  of 
the  tunica  vaginalis  or  of  the  epidid5anis  in  adults.  Hydroceles 
of  the  cord  are  also  best  treated  by  excision,  though  in  this 
case  the  entire  sac  is  removed,  whereas  in  hydrocele  of  the 
tunica  vaginalis  only  the  parietal  portion  is  removed.  It  will 
be  necessary  here  merely  to  describe  the  latter  operation,  which 
may  be  done  under  eucaine,  though  a  general  anaesthetic  is 
usually  necessary. 

An  incision  about  three  inches  long  is  made  over  the  long 
axis  of  the  hydrocele  at  its  upper  part,  and  is  carried  down 
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through  the  cremasteric  layer.  With  forceps  the  tissues  imme- 
diately covering  the  sac  are  peeled  off  on  either  side,  whilst 
the  hydrocele  is  pushed  out  of  the  wound  as  far  as  practicable. 
It  is  important  to  get  right  down  to 
the  sac,  for  it  is  easy  to  make  the 
mistake  of  peeling  off  the  tissues  too 
soon.  The  sac  itself  will  show  the 
fluid  immediately  beneath  it,  and  is 
often  of  a  bluish  colour,  on  this 
account.  The  vessels  in  the  sac  wall 
itself  are  insignificant,  and  for  this 
reason  it  is  advisable  to  strip  ofi  by 
blunt  dissection  the  overlying  layers. 
It  is  convenient  not  to  open  the  sac 
until  it  has  been  well  laid  bare  on 
either  side.  A  puncture  is  then  made 
and  the  fluid  evacuated  ;  the  sac  is 
laid  freely  open  with  scissors  and 
then  cut  away.  Care  must  be  taken 
in  doing  this  to  keep  just  outside  the 
epididymis  externally  and  not  to  in- 
jure the  vessels  of  the  cord  or  the 
vas  deferens  internally.  It  should  be 
remembered  that  in  old  hydroceles 
the  body  of  the  epididymis  is  often 
displaced  from  the  testis  by  a  pouch. 
Fig.  185  shows  the  relation  of  the 
upper  part  of  the  sac  to  the  cord, 
etc.,  and  indicates  how  much  may 
safely  be  cut  away.  It  is  easy  to 
destroy  the  epithelial  covering  on 
the  testis  by  scraping  it  hghtly  with 
a  Volkmann  scoop,  but  it  may  be 
doubted  whether  this  is  necessary.  In  any  case  rough  handling 
of  the  testis  should  be  avoided.  Any  bleeding  points  are 
secured  with  pressure  forceps,  but  ligatures  are  rarely  required. 


The  openilor  should  cm  just  oul- 
side  ihe  line  of  reflesion  shown 
in  this  figure,  with  particular  care 
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If  oozing  persists,  a  small  drainage  tube  should  be  inserted 
at  the  lower  angle  of  the  wound,  to  be  removed  twenty-four 
hours  later.  Probably  it  is  best  to  use  drainage  even  if  the 
divided  tissues  appear  to  be  quite  dry,  as  secondary  oozing  is 
so  common  after  this  operation.  The  sutures  should  be  of  fine 
silkworm  gut,  and  should  be  placed  close  to  the  edges  of  the  wound. 
The  ordinary  sterilised  dressings  are  applied,  and  may  be  kept 
in  place  either  by  means  of  a  T-bandage  or,  better,  by  a  four- 
sided  piece  of  linen  to  each  angle  of  which  is  sewn  a  stout  tape. 
These  tapes  pass  roimd  the  abdomen  and  the  thighs. 

The  patient  need  rarely  be  confined  to  bed  more  than  five 
to  seven  days,  after  which  time  the  stitches  are  removed  and 
a  suspensory  bandage  is  worn.  Complications  of  the  operation 
are  uncommon,  though  perfect  asepsis  is  certainly  difficult  to 
obtain  in  this  region.  Slight  orchitis  sometimes  occurs,  but 
the  greatest  trouble  is  met  with  when  the  wound  has  been 
sewn  up  before  haemorrhage  has  ceased.  For  this  reason 
the  surgeon  should  have  the  organ  brought  well  out  into  the 
wound  during  the  excision  of  the  sac,  and  should  not  return  it 
until  the  bleeding  has  practically  ceased. 

Incision  and  EveFSion  of  the  Sac— This  method  was  intro- 
duced by  Lieut. -Col.  J.  J.  Pratt  in  1898,  and  to  some  extent 
superseded  other  methods  in  India,  besides  being  largely  employed 
in  this  country.  The  tunica  vaginalis  is  incised  in  front,  the 
fluid  completely  emptied,  the  testis  is  then  brought  through  the 
incision  so  as  to  turn  the  hydrocele  sac  inside  out.  At  first  a 
few  sutures  were  used  to  unite  the  edges  of  the  everted  sac  behind 
the  cord,  but  these  were  found  to  be  unnecessary,  and  are  now 
dispensed  with. 

The  method  appears  to  be  very  successful  in  simple  cases 
where  the  hydrocele  is  of  moderate  size,  and  its  wall  not  much 
thickened.  At  the  same  time  there  can  be  no  objection  to 
excision  of  the  redundant  sac  wall,  and  without  this  a  pouch  is 
left  above  the  testis  in  some  cases,  which  may  cause  recurrence. 
We  consider  eversion  of  the  sac  to  be  much  inferior  to  its  excision, 
as  regards  the  permanence  of  cure,  and  as  both  involve  making 
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a  wound  through  the  scrotum  we  strongly  advise  the  more  radical 
method  to  "  turning  the  sac  inside  out." 

Selection  of  Operation.— In  deciding  on  the  method  to  be 
employed,  it  should  be  noted  that  injection  with  iodine,  though 
still  largely  employed,  is  by  no  means  certain  to  cure.  In  many 
cases  recurrence  has  taken  place.  Moreover,  there  is  a  good 
deal  of  pain  attached  to  this  method,  more  than  is  experienced 
after  excision  of  the  parietal  layer. 

The  treatment  by  simple  incision  and  drainage  of  the  sac 
cannot  be  recommended,  for  the  following  reasons  : — 

1.  It  is  uncertain  in  its  results — ^probably  more  so  than 
injection  with  iodine. 

2.  For  success  it  depends  upon  the  drainage  exciting  in- 
flammation and  probably  suppuration  of  a  serous  cavity.  This 
is  opposed  to  all  modem  principles. 

3.  The  after-treatment  is  slow  and  irksome. 

The  only  advantage  it  offers  is  the  fact  that  a  general  anaes- 
thetic may  usually  be  dispensed  with  at  the  time  of  the  operation. 

The  choice  of  procedure  for  ordinary  cases  of  hydrocele  in 
adults  will  lie  between  carbolic  acid  or  iodine  injection,  and 
excision  of  the  parietal  layer  of  the  sac. 

Excision  of  the  sac  should  certainly  be  practised  imder  the 
following  conditions :  a  hydrocele  of  long  standing  with  thick- 
ened wall  or  sanguineous  contents  ;  one  of  excessive  size ;  or 
one  in  which  injections  have  been  tried  and  failed. 

It  may  sometimes  be  performed  under  local  anaesthetics 
(eucaine  or  cocaine,  with  due  precaution  as  to  the  dose  em- 
ployed), especially  when  the  hydrocele  is  small — e.g.  those  of 
the  epididymis. 

It  has  often  been  done  under  spinal  analgesia.  We  recom- 
mend, however,  a  general  anaesthetic  for  most  cases. 

The  treatment  of  a  large  hydrocele  in  an  elderly  subject 
should  not  be  lightly  undertaken  by  the  surgeon,  as  a  fatal  issue 
has  been  known  to  follow  even  tapping  under  such  conditions. 

A  large  nmnber  of  cases  of  hydrocele  in  children,  as  well  as 
in  adults,  require  no  active  surgical  measures. 


)   - 


CHAPTER  XXVII 
EXCISION  OF  THE  TESTIS 

The  term  castration  should  only  be  applied  when  both  testes 
are  removed.  This  procedure  is  but  rarely  required,  and  from 
the  well-known  effects  upon  the  mental  condition,  etc.,  of  the 
patient  that  are  apt  to  follow  it  should  be  avoided  if  possible. 
Indications  for  the  Operationi — Excision  of  the  testis  and 
epididymis  with  high  division  of  the  spermatic  cord  is  called  for 
in  the  following  cases  : — 

1.  Sarcoma    or    carcinoma,    provided    no    evidence    of 

secondary  deposit  exists  within  the  abdomen. 

2.  Tuberculous  disease  which  is  extensive  and  threat- 

ening to  break  down.    In  some  cases  erasion  {see 
p.  687)  may  be  substituted  for  complete  excision. 

3.  Tertiary  syphilitic  disease  which  has  resisted  thorough 

treatment,  and  where  the  condition  has  become  a 
serious  trouble  to  the  patient. 

4.  Exceptional  cases  of  hematocele  or  of  innocent  tumour 

such  as  enchondroma. 

Excision  of  both  testes  (castration)  was  extensively  performed 
a  few  years  ago  in  cases  of  enlarged  prostate,  but  the  procedure 
has  been  completely  abandoned  in  favour  of  prostatectomy. 
It  has  also  been  advocated  with  amputation  of  the  penis  in  cases 
of  epithehoma  of  the  latter  organ,  but  is  rarely  if  ever  to  be 
advised  in  these  circumstances. 

Preliminary  Preparations. — It    is   important   to    ascertain 

whether  a  hernia  is  present  on  the  side  to.  be  operated  on.    If 

so,  the  inguinal  canal  should  be  laid  open  at  the  time  of  operation 

and  a  radical  cure  of  the  hernia  performed. 

On  the  day  before  operation  the  patient's  bowels  are  thoroughly 
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cleared.  The  entire  pubic  region  and  the  groin  are  shaved, 
and  the  scrotal  hair  cut  off.  All  the  parts  are  rendered  as 
clean  as  possible  by  repeated  washing  with  soap  and  hot 
water;  an  antiseptic  compress  is  then  applied.  The  delicate 
scrotal  skin  will,  however,  not  tolerate  free  use  of  strong 
antiseptics. 

Instruments  required. — Two  or  three  scalpels  ;  straight  and 
curved  scissors  ;  several  pairs  of  Wells'  artery  forceps  ;  dis- 
secting forceps  ;  a  clamp  for  the  cord  ;  blunt  hooks ;  needles 
and  needle-holders  ;  catgut  or  fine  silk  ligatures  ;  silkworm-gut 
sutures. 

The  clamp  is  the  only  special  instrument  required ;  a  large 
Wells'  pressure  forceps  or  an  intestinal  clamp  (as  used  in  gastro- 
jejunostomy) will  answer  the  purpose. 

Position  of  the  Patient,  etc.— The  patient  Hes  on  his  back 
with  the  thighs  extended,  and  a  little  apart.  The  penis  is  wrapped 
in  sterilised  gauze,  sterile  moistened  towels  are  packed  between 
the  thighs,  and  so  arranged  over  the  abdomen  and  thighs  as 
to  isolate  the  region  of  the  testis  and  groin.  The  skin  in  this 
immediate  region  is  now  treated  with  alcoholic  antiseptic — ^with 
care  taken  that  the  latter  does  not  run  under  the  towels  so  as  to 
cause  irritation.  The  exposed  area  is  carefully  dried  with  sterile 
swabs  before  making  the  incision. 

The  testis  is  well  raised  by  the  packing  between  the  thighs ; 
it  is  steadied  by  the  assistant's  hand,  which  pushes  it  forward 
and  thereby  stretches  the  skin  over  it.  Some  operators  prefer 
to  use  their  own  left  hand  for  this  purpose. 

The  Operation. — The  actual  incision  will  vary  according  to 
the  case.  Whilst  there  is  no  reason  for  preferring  a  short  one, 
it  is  yet  an  advantage  not  to  prolong  it  to  the  bottom  of  the 
scrotum  if  that  can  be  avoided.  The  scrotal  skin  cannot  be 
rendered  truly  aseptic  nor  can  any  dressing  be  kept  in  accurate 
contact  with  a  scrotal  wound.  Hence,  if  the  diseased  organ 
is  of  reasonable  size  and  fiee  from  sinuses  or  adhesions  in  the 
scrotiun,  the  operator  places  his  incision  high  up  towards  tie 
external  ring,  making  it  just  large  enough  to  allow  of  the  testicle 
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being  protruded.  A  subsequent  puncture  is  made  at  the  bottom 
of  the  scrotum  for  a  small  drain. 

Often,  however,  there  are  areas  of  diseased  scrotal  covering 
infected  from  tubercular  epididymitis,  or  if  the  case  is  one  of 
tumour  there  may  be  suspicious  adhesions,  or  the  bulk  may 
make  a  long  incision  necessary.  There  should  then  be  no  hesita- 
tion about  prolonging  the  wound  downwards. 

A  vertical  incision  is  carried  from  a  point  about  one  inch 
below  the  external  abdominal  ring  to  the  bottom  of  the  scrotiun. 

When  the  skin  is  involved  by  the  growth,  or  when  it  has 
become  adherent  to  the  testis  or  is  the  seat  of  sinuses,  two 
elliptical  incisions  that  clear  the  affected  skin  and  meet  above 
and  below  should  be  made.  The  position  of  these  elliptical 
cuts  must  obviously  depend  upon  the  position  of  the  impli- 
cated skin,  and  they  may  have  to  be  made  upon  the  lateral  or 
even  the  posterior  aspects  of  the  scrotum.  In  dividing  the 
tissues  between  the  skin  and  the  tunica  vaginalis,  the  soft  parts 
should  be  gently  moved  to  and  fro  by  the  left  hand,  which  still 
keeps  its  position  on  the  scrotum.  The  mobility  of  the  superficial 
layers  is  striking,  but  the  tunica  as  it  is  approached  is  recognised 
by  its  perfect  inunobility. 

When  the  skin  is  involved,  this  means  of  noting  the  pro- 
gressive depths  of  the  incision  is  lost. 

The  testis  may  be  removed  without  opening  the  tunica 
vaginalis.  In  such  case  the  tunica,  as  a  simple  bag,  may  be 
separated  from  the  scrotal  tissues  with  the  fingers.  While 
this  is  being  done,  the  assistant  should  hold  the  scrotum  and 
the  testicle  of  the  opposite  side.  In  a  large  number  of  cases, 
however,  it  is  desirable  that  the  tunica  should  be  opened  :  either 
for  diagnostic  reasons,  or  to  lessen  the  bulk  of  the  swelling 
when  the  sac  is  distended  with  much  fluid. 

The  testis  is  now  shelled  out  of  the  scrotal  tissues  with  the 
fingers,  aided  by  the  curved  scissors  or  the  scalpel.  Any  bleeding 
vessels  should  be  at  once  secured  by  Wells'  forceps.  The  "  scrotal 
ligament,"  a  band  of  connective  tissue  connecting  the  globus 
minor  and  the  tunica  vaginahs  with  the  scrotum,  will  probably 
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require  division.  This  done,  the  operator  clears  the  organ  from 
below  upwards,  taking  care  to  keep  in  the  right  plane,  i.e. 
external  to  the  cremaster  layer. 

In  exposing  the  tumour,  care  should  be  taken  not  to  cut 
into  it.  The  operation  is  compUcated  by  opening  an  abscess 
cavity  or  a  cyst,  or  by  cutting  into  a  mass  of  soft  growth. 

The  cord  is  now  well  isolated  with  the  fingers,  and  drawn 
down.  This  will  be  rendered  easier  by  cutting  through  the 
inner  band  of  origin  of  the  cremaster  muscle.  It  is  then 
secured  by  a  clamp.  The  best  clamp  for  the  purpose  is  a 
Spencer  Wells'  large  pressure  forceps.  The  assistant  holds 
the  clamp,  and  the  surgeon,  grasping  the  testicle,  divides  the 
cord  with  the  knife  about  three-quarters  of  an  inch  below  the 
clamp.  The  vessels  of  the  cord  can  now  be  separately  secured. 
It  is  impossible  to  distinguish  the  arteries  from  the  veins.  The 
mouths  of  the  latter  vessels  gape  when  grasped  by  the  clamp ; 
they  are  thereby  rendered  obvious,  and  are  readily  secured. 
Both  veins  and  arteries  are  picked  up  with  artery  forceps,  and 
secured  with  catgut.  The  two  sets  of  veins  should  be  tied  separ- 
ately. Three  or  four  ligatures  may  be  required,  but  very  seldom 
more. 

These  ligatures  should  preferably  be  of  catgut  and  not  of 
silk,  for  fear  of  a  troublesome  sinus  resulting.  Silk  ligatures 
buried  in  the  scrotal  tissues  in  such  operations  are  almost  in- 
variably thrown  off  in  the  end.  They  should  be  knotted  very 
securely  before  the  clamp  is  relaxed,  and  should  be  left  long 
until  it  is  seen  that  all  the  vessels  have  been  well  tied. 

Any  bleeding  points  in  the  scrotal  incision  must  be  secured. 
The  following  vessels  are  divided — superior  and  inferior  ex- 
ternal pubic,  superficial  perineal,  and  the  artery  to  the  scrotal 
septum.  Most  of  the  bleeding  is  venous,  but  whether  from 
arteries  or  veins  it  should  all  be  controlled  by  ligatures  before 
the  wound  is  sewn  up. 

In  applying  sutures,  it  is  best  to  use  fine  silkworm  gut.  In 
order  to  obtain  an  even  line  of  union,  the  edges  of  the  incision 
should  be  stretched  between  two  blunt  hooks,  inserted  at  the 
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extremities  of  the  wound  and  held  by  the  assistant.  This  will 
prevent  the  in-tuming  of  the  edges  of  the  incision,  due  to  the 
contraction  of  the  dartos,  and  wiU  allow  of  accurate  adjustment 
of  the  parts.  It  is  well  to  introduce  aU  the  sutures  before  tying 
the  first  one.  A  drainage  tube  one  inch  and  a  half  long  may 
be  secured  by  means  of  the  last  suture,  or  if  the  high  incision 
has  been  used  a  separate  opening  is  made  at  the  bottom  of  the 
scrotum  for  a  special  drain. 

After-treatment. — The  scrotum  is  well  slung  up  by  a  light 
roll  of  moist  sterilised  gauze  appUed  as  a  suspender.  This  gauze 
clings  to  the  skin  better  than  any  other  dressing.  The  wound 
is  then  dressed  with  more  gauze,  and  over  this  cyanide  or  plain 
sterile  wool.  A  muslin  or  open-wove  bandage  in  the  form  of  a 
double  spica  round  both  groins  will  answer  better  than  a  T-  or 
any  form  of  suspensory  bemdage. 

A  single  turn  of  elastic  webbing  bandage  and  some  pink 
jaconet  to  prevent  contamination  of  the  dressings  with  urine 
complete  the  dressing. 

If  this  be  properly  appUed,  the  pad  exercises  firm  but  gentle 
pressure  upon  the  wound.  The  drainage  tube  should  be  re- 
moved in  twenty-four  hours,  and  the  dry  dressing  continued. 

In  the  first  twenty-four  hours  or  more  after  the  operation 
retention  of  urine  may  exist. 

Should  suppuration  occur,  constant  care  must  be  taken  to 
prevent  bagging. 

The  sutures  are  removed  on  the  fifth  to  the  seventh  day. 
The  patient  may  possibly  complain  of  the  hard,  tender  swelling 
which  sometimes  appears  at  the  external  ring,  and  which  is  due 
to  inflammatory  changes  in  the  stump  of  the  qord. 

As  the  woimd  heals,  the  cicatrix  becomes  depressed,  from 
the  obliteration  of  the  scrotal  pouch. 

If  primary  union  be  not  obtained,  the  edges  of  the  wound 
may  need  to  be  retained  in  contact  by  strapping. 

Comment. — In  some  cases  the  descent  of  a  hernia  after 
castration  has  forced  open  the  wound,  the  rupture  having  been 
previously  kept  up  by  the  enlarged  testicle.    During  the  opera- 
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tion,  moreover,  hernial  sacs  have  been  inadvertently  opened 
up.  If  a  scrotal  hernia  exists,  the  rupture  should  be  reduced, 
the  sac  excised,  and  its  neck  ligatured.  The  procedure  is  de- 
scribed in   the  section  on  the  Radical  Cure  of  Hernia  (p.  339). 

When  the  skin  incision  is  carried  to  the  bottom  of  the  scrotum 
the  intention  is  to  secure  good  drainage. 

It  has  already  been  noted  that  the  higher  up  the  incision 
is  placed,  the  more  easy  is  it  to  avoid  septic  contamination,  and 
that  unless  the  testis  is  of  great  size,  it  is  possible  to  remove  it 
through  a  moderate  incision  made  near  the  external  ring.  The 
bottom  of  the  scrotum  may  then  be  drained  for  twenty-four 
hours  through  a  separate  puncture. 

When  the  skin  is  impUcated  by  the  disease,  the  incisions  should 
extend  beyond  the  diseased  area,  and  involve  sound  skin  only. 

It  is  not  necessary  to  remove  redundant  skin,  unless  it  be 
excessive  in  amount  and  much  atrophied. 

If  any  sinuses  be  left  behind,  as  after  the  removal  of  a  tuber- 
culous testis,  they  should  be  most  carefully  scraped  with  a  Volk- 
mann  spoon.  The  cord  is  usually  clamped  and  divided  just 
below  the  external  ring.  It  can  seldom  be  necessary  to  open  up 
the  whole  inguinal  canal  to  secure  the  cord,  as  advised  by  some. 
If  a  new  growth  has  extended  to  the  external  ring,  the  expediency 
of  any  operation  may  be  questioned.  Before  the  cord  is  secured 
and  divided,  the  anaesthetic  may  be  discontinued  for  a  while, 
as  the  section  is  sometimes  attended  by  a  very  marked  and  possibly 
alarming  sinking  of  the  pulse. 

It  is  to  be  remembered  that  the  cord  is  very  much  dragged 
down  by  a  large  growth  ;  and  if  secured  very  high  up,  the  stump, 
after  section,  may  be  withdrawn  beyond  easy  reach  when  the 
heavy  tiunour  is  removed. 

The  chief  bleeding  to  be  feared  after  castration  cases  is  venous 
rather  than  arterial. 

It  is  unwise  to  include  the  cord  in  one  Ugature ;  the  vessels 
are  not  well  secured  by  this  means.  The  loop  of  thread  may 
slip  off  when  the  clamp  is  removed.  A  substantial  ligature 
(if  single)  must  be  employed,  and  it  is  too  apt  to  excite  suppura- 
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tion  until  it  is  discharged.  Secondary  haemorrhage  may  follow 
the  loosening  of  the  single  Ugature.  Neuralgia  of  the  cord  may 
also  attend  the  procedure. 

The  same  objections  apply,  but  in  a  less  degree,  to  the  practice 
of  transfixing  the  cord  with  a  needle,  and  ligaturing  it  in  two 
segments. 

Sometimes  a  tuberculous  or  syphiUtic  testis  has  to  be  operated 
on  in  which  suppuration  has  already  supervened,  and  the  parts 
are  thoroughly  septic.  In  such  a  case,  although  all  possible 
precautions  are  taken  at  the  time  of  operation,  the  surgeon  can 
hardly  hope  for  primary  union,  and  free  provision  for  drainage 
should  be  made.  Mr.  W.  Thorbum  {Brit.  Med.  Journ.,  Jan.  i6th, 
1904)  advocates  the  making  of  two  separate  incisions.  The 
upper  incision  is  placed  over  the  inguinal  canal,  which  is  freely 
opened,  and  the  cord  severed  as  high  as  possible  after  careful 
hgature  of  its  vessels.  The  internal  obhque  may  be  divided  as 
well  as  the  external.  This  wound  is  sewn  up,  the  proceeding 
being  carried  out  whilst  the  scrotum  is  still  invested  with  an 
antiseptic  compress.  The  testis  is  then  exposed  through  a  low 
incision,  and  the  divided  cord  drawn  downwards,  the  wound 
being  closed  in  the  usual  manner.  Even  if  it  suppurates  the 
upper  wound  over  the  inguinal  canal  may  heal  soundly. 

Excision  of  Vas  Deferens  and  Vesicula  Seminalis  in  Tubercle. 
— In  nearly  all  cases  of  tuberculous  orchitis  the  vas  is  invaded 
with  tubercle  baciUi  along  its  whole  course  by  the  time  the 
patient  consents  to  operation.  Owing  to  this  fact,  a  troublesome 
complication  after  removal  of  the  testis  is  the  development  of  a 
secondary  lump  or  abscess  round  the  severed  end  of  the  vas. 
This  may  occur  weeks  or  months  after  the  wound  has  apparently 
healed. 

Partly  to  avoid  this,  and  also  to  make  a  complete  clearance 
of  all  the  tuberculous  disease,  the  plan  has  been  carried  out  of 
removing  the  lower  end  of  the  vas  and  the  corresponding  vesicula 
seminalis  by  the  perineal  route,  whilst  the  other  end  is  pulled 
away  with  the  testis  through  an  incision  prolonged  into  the 
inguinal  canal.    Reverdin  and  other  surgeons  have  proved  that 
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it  is  thus  possible  to  remove  the  whole  length  of  the  vas,  but 
the  proceeding  is  one  of  considerable  difficulty  and  of  very  doubt- 
ful value.     The  perineal  part  of  the  operation,  conducted  through 
a  curved  incision  made  in  front  of  the  rectum  and  across  the 
median  raphe,  is  similar  to  and  even  more  difficult  than  perinea] 
prostatectomy.    The  vas  and  vesicula  have  to  be  reached  at 
the  bottom  of  a  deep  and  narrow  wound,  there  is  apt  to  be 
most  troublesome  venous  hemorrhage,  and  there  is  some  risk 
of  damaging  the  bladder  wall  (to  which  the  vesicula  is  closely 
bound    by   the    recto-vesical    fascia)    or    the    ureter.     Finally, 
the    wound    is    placed    very  badly  for 
aseptic  purposes.      To  drag  the  greater 
part   of   the    vas   deferens  out  through 
the     inguinal    canal    is    also    a    rough 
and    hazardous    procedure.       When    it 
is    added   that    tuberculous    disease   of 
the    vesical  neck   or   prostate   is   often 
present  at  the  same  time  as  the  disease 
of  the  vas  deferens,  and  that  spontaneous 
recovery  from  both   is  not    infrequent, 
FIG.  186.— TUBERCLLous       the  ajgumcnts  in   favour  of    combined 

DISEASE  OF  THE  TBSTICLE.  .  ,  .         ■  ■        1  .■ 

,,    J    permeal    and    mguinal    operations    are 

{London  Hoifitia! Museum,]         -^  o  r 

seen  to  be  but  feeble.  The  operation 
was  described  in  the  Gazette  des  Hopitaux,  Oct.  15th,  1898, 
and  also  in  the  Bull,  de  la  Soc.  Anatomique,  189S,  p.  603. 

Mr.  Rickman  Godlee  (Bradshaw  Lecture,  Dec.  14th,  1907) 
endorses  the  conservative  view  given  above,  whilst  perhaps 
underrating  the  difficulty  of  the  operation.  Speaking  of  tuber- 
culous disease  he  writes  :  "  Removal  of  the  vesicula,  either  by 
a  posterior  or  a  perineal  incision,  is  not  difficult  and  is  not  to  be 
recommended." 

Eraston  of  the  Tuberculous  Epididymis.— In  removing  the 
whole  organ  the  surgeon  is  often  taking  away  much  more  than 
is  actually  diseased,  for  in  the  majority  of  cases  the  testis  proper 
will  be  found  to  be  free  from  tubercle.  It  is  the  epididymis 
and  the  vas  which  are  involved  with  so-called  "  crude  tubercle," 
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whilst  occasionally  the  testis  becomes  affected  with  miliary 
deposit.  Hence  a  very  thorough  erasion  and  excision  of  all 
the  tuberculous  foci  will  often  suffice,  and  the  testis  itself  may 
be  safely  retained.  We  have  operated  in  some  cases  in  which 
the  whole  epididymis  and  several  inches  of  diseased  vas  deferens 
were  excised.  The  patients  on  whom  epididymectomy  was 
thus  performed  have  some  of  them  been  followed  up  for  years. 


i.    187.— VERTICAL  lECTIOK   OF   TKSTIS   AND    EPIDIDTU[!i   IKCISED   FOR  TUBERCULAI 


C,  Spermaiic  cord  :  G.M..  Globus  maior:  H.,  Hydatid  of  Morgagnl.     The  whole  of  Ibe  Icsta 
(r.)  ii  studded  wUh  miliary   tubercle.      In  such  a  cue  erdslon  »ou1d  be  Insufficienl, 

and  the  testis  on  the  operated  side  has  been  found  to  retain  a 
good  consistence,  and  has  not  developed  tubercle.  But  in  these 
patients  there  is  the  well-known  tendency  for  the  opposite' 
epididjonis,  etc.,  to  become  later  diseased. 

The  Operation  of  Erasion.— The  sldn  of  the  scrotum  being 
rendered  as  nearly  aseptic  as  possible,  a  free  incision  is  made, 
and  the  whole  testis  brought  out  through  this  on  to  sterile  gauze. 
The  tunica  vaginalis  is  then  opened  up,  and  the  limits  of  the 
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disease  ascertained.  If  small  nodules  are  felt  or  seen  beneath 
the  visceral  layer,  i.e.  in  the  testis  proper,  the  case  is  not  one 
for  erasion,  and  complete  excision  should  at  once  be  performed. 
But  if  all  the  appearances  point  to  the  tubercle  being  limited 
to  the  epididymis  (and  vas),  every  particle  of  diseased  tissue 
should  be  cut  or  scraped  away.  Some  inches  of  the  vas  may 
require  removal.  In  the  manipulations  the  testis  itself  may  be 
steadied  by  the  assistant's  hand,  but  the  less  it  is  exposed  to 
trauma  the  better.  The  whole  of  the  epididymis,  from  the  globus 
major  to  the  vas,  must  be  excised.  Care  should  be  taken  not 
to  damage  the  main  vessels  of  the  cord,  and  if  this  be  avoided, 
the  haemorrhage  will  only  be  sUght.  Finally,  the  testis  and  its 
vessels  are  replaced  in  the  scrotum,  and  a  small  drainage  tube 
left  in  the  wound  for  a  few  days. 

Provided  the  testis  has  not  been  squeezed  or  grasped  by  forceps 
during  the  operation  it  is  surprising  how  httle  effect  upon  its 
nutrition  follows.  Of  course  it  is  useless  as  a  procreative  organ, 
but  the  "  internal  secretion  "  is  preserved,  and  considerable  im- 
portance must  be  attached  to  this,  especially  if  the  organ  is  the 
only  remaining  one  at  the  time  of  the  operation.  Moreover,  as 
Rickman  Godlee  observes,  "  the  moral  effect  of  an  empty  scrotum 
is  not  to  be  overlooked." 


CHAPTER   XXVIII 
AMPUTATION  OF  THE  PENIS 

This  operation  is  required  principally  for  cases  of  epithelioma. 
The  disease  commences  almost  invariably  on  the  glans  or  the 
inner  surface  of  the  prepuce,  emd  leads  to  secondary  deposits 
in  the  inguinal  glands  before  either  the  corpus  spongiosum  or 
the  corpora  cavernosa  are  much  involved.  Hence,  as  a  rule, 
amputation  of  the  free  portion  of  the  penis,  leaving  a  stump  of 
the  organ,  with  simultaneous  removal  of  any  inguinal  glands 
that  are  abnormally  large  or  hard,  should  be  the  operation  of 
choice.  A  method  of  removing  the  entire  organ,  including  the 
whole  of  the  corpora  cavernosa,  will  be  described  ;  but  it  should 
be  understood  that  not  only  is  it  rarely  required,  but  that  it 
affords  a  greatly  inferior  result  so  far  as  the  patient's  comfort 
and  the  risk  of  stricture  are  concerned. 

Epithelioma  of  the  penis  is  a  purely  local  form*  of  cancer, 
and  the  results  of  early  operation  are  most  satisfactory  as  regards 
prospect  of  cure.  It  is  a  mistake  to  suppose  that  the  disease 
tends  rapidly  to  spread  backwards  along  the  urethra  or  the 
cavernous  tissue  of  the  organ. 

With  regard  to  its  amputation,  the  following  points  must 
be  attended  to  :— 

I.  The  stump  should  be  provided  with  a  flap  of  skin 
from  the  dorsmn,  and  primary  union  secured  as 
carefully  as  in  amputating  a  limb.  All  methods 
involving  the  use  of  an  6craseur  or  cautery  should 
be  entirely  abandoned,  and  hence  need  not  here 
be  described. 
2  An  elastic  tourniquet  should  always  be  used,  and  the 
vessels  likely  to  bleed  should  be  carefully  ligatured 
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before  it  is  removed.    These  vessels  are  two  dorsal 
arteries,  on  either  side  of  the  dorsal  vein,  an  artery 
in  the  centre  of  each  corpus  cavemosum,  two  small 
ones  in  the  corpus  spongiosum,  and  two  or  more 
veins  in  the  subcutaneous  layer.    Their  position  is 
shown  in  the  diagram  from  Testut  (Fig.  188). 
3.  The  corpus   spongiosum   must   be  divided   at  least 
half   an   inch   further   forwards   than   the   corpora 
cavernosa.    The  end  of  the  urethra  must  be  brought 
through   an   aperture  in   the  dorsal  flap,   notched 
and  sutured  with  the  mucous  membrane  everted 
so   that   there   is   no  risk  of  a  stricture  ensuing. 
This    most  troublesome  result  was  common  after 
amputation  of  the  penis,  but  in  a  long  series  of 
cases  operated  on  by  us  of  late  years,  the  only 
one  in  which  stricture  followed  was  one  in  which 
the  Thiersch-Gould  method  was  employed.     In  this 
case  the  perineal  meatus  had  narrowed  to  pin-point 
dimensions  in  the  course  of  a  year,   and  a  fresh 
operation  had  to  be  performed. 
Instruments  Required. — ^For  the  operations  to  be  described 
.the  following  instruments  are  needed  :   An   elastic  band  tour- 
niquet or  rubber  catheter  ;  hare-Up  pins  ;  a  gum-elastic  catheter  ; 
a  scalpel ;    a  narrow  straight  bistoury  ;    straight  and  curved 
scissors  ;   a  tenaculum  ;   dissecting,  toothed,  and  artery  forceps  ; 
small  curved  needles  and  needle-holder  for  the  urethra  ;  straight 
needles  ;   a  periosteal  elevator  ;   sutures  ;   Ugatures. 

Amputation  of  the  Free  Portion  of  the  Penis  by  Dorsal 
Flap. — ^The  hair  about  the  root  of  the  penis  having  been  shaved 
off,  the  parts  are  rendered  as  aseptic  as  possible  in  the  usual  way. 
The  patient  lies  in  the  usual  position,  with  the  thighs  slightly 
abducted  ;  the  surgeon  stands  on  the  right  side  of  the  patient. 
Previous  to  the  operation  the  rectum  and  bladder  should  have 
been  emptied.  An  elastic  tourniquet — a  No.  9  soft  rubber 
catheter  answers  admirably — is  tied  aroimd  the  root  of  the  penis. 
The  tourniquet  may  be  prevented  from  slipping  forward  by 
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applying  it  behind  a  sterilised  hare-lip  pin  used  to  transfix  the 
penis. 

The  end  of  the  penis  is  then  held  by  an  assistant  with  for- 
ceps, and  a  rounded  dorsal  flap  of  skin  and  fascia  shaped  out 
and  dissected  up.  This  flap  must  be  of  suflicient  dimensions 
to  cover  the  whole  section  of  the  penis,  and  it  should  be  made 
well  behind  the  edge  of  the  epithelioma.  The  flap  being  held 
back,  the  penis  is  transfixed  with  a  narrow-bladed  sharp  bistoury 


I,  Urethra ;  i  and  3.  Corpus  ipongiosum  ;  4  and  5,  Carpus  caveniosum  ;  6,  Median  septum  ; 
7.  Dona]  vein  ;  8  and  8',  Dorsal  arteries ;  9  and  9',  Anery  of  corpus  caiernosum  ;  10  and 
10',  Arteries  of  corpus  spongiosum  ;  n,  Additional  dorsal  win  benealh  slfin  ;  13,  Skin  of 
penii;  13,  Darloi  iayer  ;  t4.  Cellular  tissue  ;  15,  Faseial  sheath. 

between  the  corpus  spongiosum  and  the  corpora  cavernosa.  In 
order  to  guard  against  the  risk  of  injuring  the  roof  of  the  urethra 
with  the  knife,  it  is  well  to  have  introduced  a  catheter  before 
transfixion.  The  blade  of  the  knife  is  then  turned  upwards, 
and  the  two  corpora  cavernosa  are  divided  at  the  level  of  the 
base  of  the  skin  flap. 

The  urethra  is  now  dissected  out  for  nearly  an  inch  in  front 
of  the  point  where  the  knife  was  introduced,  and  severed  at 
this  level.  The  skin  on  the  under-surface  of  the  penis  is  divided 
transversely  from  one  end  of  the  dorsal  incision  to  the  other. 
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There  has  been  hitherto  no  haemorrhage,  and  before  removing 
the  tourniquet  all  the  chief  arteries  and  veins  are  carefully 
secured  with  catgut  ligatures.  The  tourniquet  is  now  removed, 
and  any  bleeding  points  are  dealt  with. 

A  small  incision  is  made  through  the  dorsal  flap,  and  the 
stump  of  the  urethra  drawn  through  this  opening ;    the  end  of 
the  urethra  is  notched  on  both  sides,  so  that  it  can  be  everted 
and  sutured  aU  round  to  the  margin  of  the  opening  in  the  flap. 
The  edges  of  the  latter  and  of  the  skin  below  are  then  sutured. 
Either  fine  silk  or  catgut  may  be  used — the  latter  has  the  ad- 
vantage of  not  requiring  subsequent  removal.     It  is  difficult 
to  keep  any  dressing  applied,  and  none  is  reaUy  required.    Some 
boric  powder  may  be  dusted  on.     It  is  weU  to  leave  the  ends 
long  of  two  of  the  sutures  which  secure  the  new  meatus,  as  they 
faciUtate  the  passage  of  a  catheter  during  the  next  day  or  two. 
However,  as  a  rule,  the  patient  will  be  able  to  pass  his  urine 
without  an  instrument.     It  will  be  seen  that  by  this  method  no 
raw  surface  is  left,  requiring  slow  cicatrisation  with  its  attendant 
risk  of  stricture.     Healing  is  therefore  rapid,  and  the  patient 
need  not  be  kept  in  bed  for  more  than  a  week  or  so.    One  point 
in  the  operation  is  of  special  importance  :  to  take  plenty  of  time 
in  securing  all  bleeding  vessels  before  the  flap  is  sewn  down. 
The  use  of  the  tourniquet  is  essential.     If  any  lymphatic  glands 
in  either  groin  are  enlarged,  they  should  be  excised  at  the  same 
time  as  the  amputation  of  the  penis.    This  is  done  through  an 
oblique  incision  on  one  or  both  sides,  the  cut  running  parallel 
with  Poupart's  ligament. 

Removal  of  Inguinal  Lymphatic  Glands. — In  cancer  of  the 
penis  it  is  as  a  rule  easy  to  remove  thoroughly  the  primary 
disease ;  the  danger  of  recurrence  should  rarely  lie  in  the  stump 
of  the  penis,  but  there  is  grave  risk  of  recurrence  in  the  glands 
of  either  groin.  Theoretically,  then,  a  complete  operation  should 
include  removal  of  the  inguinal  glands  on  both  sides  with  am- 
putation of  the  penis.  We  have  performed  this  in  several  cases, 
but  we  doubt  if  any  surgeon  makes  a  routine  procedure  of  such 
an  extensive  operation.    If  the  patient  be  stout,  and  no  glands 
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can  be  felt,  the  excision  of  the  inguinal  and  upper  femoral  gi'oups 
is  far  from  easy  or  satisfactory.  Moreover,  from  the  number  of 
large  l)mcxphatic  vessels  divided,  primary  union  of  the  wounds  is 
exceptional.  Probably  the  best  course  to  adopt  is  the  follow- 
ing :  A  careful  examination  should  be  made  of  each  groin,  and 
if  there  are  suspicious  glands  to  be  felt  the  whole  group  with  the 
surrounding  fat  should  be  removed  through  an  incision  extending 
the  length  of  Poupart's  ligament.  The  deep  aponeurosis,  the 
spermatic  cord,  and  the  sheath  of  the  femoral  vessels  are  laid 
bare  in  this  operation.  If,  on  the  other  hemd,  no  enlarged  or 
hard  glands  can  be  felt,  the  operator  will  limit  the  operation  to 
the  penis,  insisting  on  the  patient  coming  up  for  examination 
from  time  to  time  during  the  next  twelve  months. 

Amputation  of  the  Entire  Penis. — ^The  best  procedure  for 
the  removal  of  the  entire  penis  is  that  devised  by  Prof.  Thiersch 
and  Mr.  Pearce  Gould  (Lancet,  vol.  i.,  1882,  p.  821).  It  ensures 
a  very  complete  removal  of  the  diseased  organ.  The  new  open- 
ing of  the  urethra  is  well  established.  There  is  no  risk  of  an 
infiltration  of  urine  into  the  tissues  of  the  scrotum,  and  the  skin 
of  the  part  is  not  irritated  by  the  trickling  of  urine  over  it. 

The  operation  is  performed  as  follows  : — 

The  patient  having  been  placed  in  the  lithotomy  position, 
the  skin  of  the  scrotum  is  incised  along  the  whole  length  of 
the  raphe.  With  the  finger  and  the  handle  of  the  scalpel  the 
two  halves  of  the  scrotum  are  then  separated,  quite  down  to 
the  corpus  spongiosum.  A  full-sized  metal  catheter  is  now 
passed  as  far  as  the  triangular  ligament,  and  the  knife  is  in- 
serted transversely  between  the  corpora  cavernosa  and  the 
corpus  spongiosum. 

The  catheter  having  been  withdrawn,  the  urethra  is  cut 
across.  The  deep  end  of  the  urethra  is  then  detached  from 
the  penis  quite  back  to  the  triangular  ligament.  An  incision 
is  next  made  round  the  root  of  the  penis,  continuous  with  that 
in  the  median  line ;  the  suspensory  ligament  is  divided,  and 
the  penis  separated,  except  at  the  attachment  of  the  crura. 
The  knife  is  now  laid  aside,  and  with  a  stout  periosteal  elevator. 
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or  rugine,  each  crus  is  detached  from  the  pubic  arch.  This 
step  of  the  operation  involves  some  time,  on  account  of  the 
very  firm  imion  of  the  parts  to  be  severed.  Four  arteries — ^the 
two  arteries  of  the  corpora  cavernosa  and  the  two  dorsal  arteries 
— ^require  ligature. 

The  corpus  spongiosum  is  slit  up  for  about  half  an  inch, 
and  the  edges  of  the  cut  are  stitched  to  the  back  part  of  the 
incision  in  the  scrotum. 

The  scrotal  incision  is  closed  by  sutures,  and  a  drainage 
tube  is  so  placed  in  the  deep  part  of  the  wound  that  its  ends  can 
be  brought  out  in  front  and  behind.  No  catheter  is  retained  in 
the  urethra. 

This  operation  has  been  combined  with  double  castration  by 
some  surgeons.  In  ordinary  cases  of  epithelioma  these  extensive 
operations  are  not  justifiable ;  they  involve  needless  mutila- 
tion. The  tendency  of  epithelioma  to  spread  backwards  along 
the  crura  penis  is  very  small  in  comparison  with  the  frequency 
of  secondary  deposits  in  the  inguinal  lymphatic  glands. 


CHAPTER    XXIX 

OPERATIVE  TREATMENT  OF  SCROTAL 

ELEPHANTIASIS 

The  question  of  operation  in  cases  of  elephantiasis  of  the  penis  and 
scrotum  is  admirably  discussed  by  Dr.  McLeod,  of  Calcutta,  in  Heath's 
"  Dictionary  of  Surgery  "  (vol.  ii.,  page  399). 

Mere  bulk  is  no  bar  to  operation,  as  tumours  weighing  100  to 
120  lbs.  have  been  removed  with  success. 

The  following  are  the  chief  contra-indications  to  operation :  old 
age ;  organic  disease  of  the  heart,  kidneys,  or  intestines ;  anaemia ; 
diabetes ;  recent  and  acute  enlargements  of  the  liver  or  spleen  ; 
incurable  urethral  fistulae  ;    the  existence  of  large  hemiae. 

Before  the  operation  any  stricture  of  the  urethra  should  be  relieved, 
and  abscesses  and  sinuses  cured. 

The  main  points  in  the  operation  are — rapid  execution,  the  re- 
moval of  every  trace  of  the  disease,  the  prevention  of  bleeding,  the 
preservation  of  the  essential  parts  of  the  organs  of  generation,  and  the 
encouragement  of  rapid  hiealing. 

The  Operation  is  thus  described  by  Dr.  McLeod : — 

The  patient  is  placed  in  the  recumbent  posture  and  anaesthetised. 
To  render  the  tumour  anaemic,  the  mass  is  elevated  and  compressed 
by  an  elastic  bandage  for  ten  to  twenty  minutes,  according  to  the  size 
of  the  mass. 

To  prevent  bleeding  during  the  operation,  an  elastic  cord  about 
three  feet  long  is  taken,  and  the  centre  of  it  is  passed  round  the  loins, 
the  ends  are  brought  over  the  brim  of  the  pelvis,  are  crossed  twice  over 
opposite  sides  of  the  neck  of  the  tumour,  and  finally  are  brought 
together  below  the  navel.  The  neck  of  the  tumour  will  thus  be  tightly 
embraced  by  two  turns  of  the  cord  on  each  side,  crossing  each  other 
on  the  pubes,  and  just  in  front  of  the  anus. 

No  portion  of  diseased  tissue  must  be  left  behind.  Even  although 
the  prepuce  appears  to  be  healthy,  it  should  be  removed  close  to  the 
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corona  ;  and  as  thickening  is  peculiarly  apt  to  commence  in  the  raphe 
of  the  perineum,  that  part  should,  in  most  cases,  be  freely  removed  by 
a  V-shaped  incision  up  to  the  verge  of  the  anus.  If  any  attempt  is 
made  to  cover  the  penis  and  testes  with  flaps,  these  should  be  taken 
from  the  skin  of  the  abdomen  or  thighs,  and  not  from  the  neck  of  the 
timiour ;  but  a  satisfactory  result  can  be  secured  in  all  cases  without 
resort  to  flaps,  which  are  prone  to  slough  and  suppurate. 

The  first  step  consists  in  decorticating  the  penis.  The  prepuce 
is  slit  up,  and  a  skin  incision  continued  from  this  slit  along  the  whole 
dorsiun  of  the  penis  to  the  root.  The  penis  is  then  freed  by  finger 
and  knife,  the  mucous  membrane  of  the  prepuce  being  carefully 
detached  at  the  line  of  its  reflexion.  The  isolation  of  the  penis  is 
completed  as  far  as  its  suspensory  ligament,  which  should  not  be  in- 
jured. A  vertical  incision  is  now  made  from  the  pubes  to  the  fundus 
of  the  ttunour,  over  one  cord  and  testis.  By  successive  bold  strokes 
these  are  exposed,  and  then  dissected  out  by  fingers  and  knife,  and 
subsequently  held  out  of  the  way  by  an  assistant.  The  other  testis 
is  similarly  dealt  with.  The  three  vertical  incisions  are  then  connected 
at  their  pubic  terminations  by  two  transverse  cuts,  which  must  be 
beyond  the  limit  of  the  diseased  tissue. 

A  circular  or  oval  incision  is  now  made  round  the  rest  of  the  cir- 
cimiference  of  the  neck  of  the  ttunour,  and  by  rapid  strokes  the  whole 
mass  is  removed.  Vessels  are  then  looked  for.  The  largest  will  be 
found  in  the  centre  of  the  perineum  and  on  each  side  of  the  pubes. 
By  gradually  loosening  the  cord,  others  will  be  observed  to  spring.  As 
many  as  thirty  or  forty  ligatures  may  be  required.  The  parts  may 
now  be  trimmed,  if  any  diseased  tissue  has  been  left  behind.  The  testes 
may  next  be  stitched  together  by  means  of  catgut,  and  fastened  in 
proper  position  by  sutures  of  the  same  material.  Depressions  or 
pockets  can  be  very  easily  made  for  their  reception,  by  separating  the 
deep  layer  of  the  superficial  perineal  fascia  from  the  subjacent  fat  and 
areolar  tissue.  The  skin  can  then  be  drawn  over  them  from  each  side 
to  a  considerable  extent  by  means  of  a  continuous  catgut  suture. 

The  prevention  of  putrefaction  in  such  an  extensive  wound  is 
difficult.  Free  and  frequent  irrigations  and  carefiJ  drainage  must 
be  persisted  in.    Dr.  McLeod  is  in  favour  of  the  use  of  boric  dressings. 

The  wound  fills  up  by  granulation,  and  the  process  of  repair  occupies 
from  six  weeks  to  two  months.  Care  must  be  taken  to  keep  the  penis  free, 
as  it  is  apt  to  become  embedded  in  the  mass  of  granulation  tissue. 
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The  ultimate  result  of  the  operation  is  in  the  great  majority  of  cases 
satisfactory.  Skin  is  dragged  by  the  process  of  cicatrisation  from  the 
thigh  to  form  a  seemly  substitute  for  the  scrotum,  and  the  penis  acquires 
a  fresh  covering  of  epidermis.  The  sexual  functions  are  restored,  and 
both  health  and  comfort  re-established. 

If  the  skin  of  the  penis  is  quite  healthy,  the  scrotum  may  be  re- 
moved alone  by  a  circular  incision  roimd  its  neck,  the  testes  being 
dissected  out  as  the  incision  is  deepened. 


CHAPTER    XXX 

QRCUMCISION 

In  performing  the  operation  for  a  redundant  prepuce,  the  follow- 
ing method  will  be  found  convenient : — 

The  Operation. — ^The  end  of  the  penis  is  lightly  seized 
with  a  pair  of  circumcision  or  dressing  forceps.  The  forceps 
are  so  appUed  that  their  lower  margins  fall  exactly  across  the 
line  of  the  corona.  As  the  blades  are  closed  the  glans  slips  out 
of  the  way,  and  at  last  nothing  is  held  but  the  prepuce.  The 
size  of  forceps  employed  must  vary  with  the  age  of  the  patient. 
They  should  hold  the  skin  firmly  and  squarely. 

As  the  glans  slips  out  of  the  grip  of  the  forceps,  the  skin  at 
the  orifice  of  the  prepuce  may  become  turned  in,  and  too  much 
of  the  integument  of  the  penis  be  drawn  between  the  blades  of 
the  instrument.  To  avoid  this,  the  foreskin  should  be  firmly 
held  with  a  pair  of  sharp-toothed  forceps,  which  are  applied  at 
the  preputial  orifice,  exactly  where  the  sldn  and  mucous  mem- 
brane join.  They  serve  to  keep  the  prepuce  in  position  while 
the  clamp  forceps  are  acquiring  a  hold.  As  already  stated, 
the  latter  are  appUed  exactly  along  the  line  of  the  corona  ;  they 
will  thus,  when  fixed,  be  obliquely  placed  with  reference  to  the 
long  axis  of  the  penis. 

More  skin  is  removed  from  the  dorsal  than  the  frsenal  aspect 

of  the  part.    To  ensure  a  most  correct  adjustment  of  the  forceps, 

a  mark  may  be  made  with  a  dermograph  pencil  on  the  skin  of 

the  penis,  precisely  aroimd  the  line  of  the  corona,  as  the  parts 

lie  before  being  disturbed.     When  the  blades  are  closed  this 

coloured  line  should  not  be  visible  beyond  them.  In  infants  forceps 

are  not  required,  the  prepuce  being  grasped  by  the  thumb  and 

fore-finger. 
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The  skin  being  now  put  upon  the  stretch  by  drawing  on 
the  forceps  (if  forceps  are  used),  the  prepuce  is  divided  with  a 
fine  straight  bistoury  just  beyond  the  forceps  blades — i.e.  on  the 
distal  side  of  the  latter. 

The  mucous  layer  left  behind  is  now  slit  up  along  the  dorsal 
median  line.  This  is  best  done  with  straight  scissors,  while 
the  membrane  is  held  with  toothed  forceps.  The  slit  must  go 
well  back  to*  the  corona.  The  two  flaps  of  mucous  membrane 
are  now  stripped  off  the  glans  until  the  corona  is  reached.  The 
membrane  is  often  very  adherent,  and  has  to  be  forcibly  peeled 
off  by  forceps  and  a  director.  Any  collection  of  smegma  preputii 
is  removed.  A  narrow  cuff  of  mucous  membrane  must  be  pre- 
served in  order  to  suture  it  to  the  skin.  Some  operators  do  not 
remove  any  of  the  mucous  membrane,  but  this  we  think  is  a 
mistake.  In  infants  no  sutures  are  required  ;  and  as  no  bleeding 
points  will  require  attention,  the  operation  is  complete.  In 
lads  and  adults  the  cut  edges  of  the  mucous  membrane  and 
skin  must  be  united  by  sutures.  The  finest  catgut  should  be 
employed,  and  should  be  inserted  as  close  as  possible  to  the 
free  margins  of  both  the  skin  and  the  mucous  membrane.  If 
this  is  done,  the  sutures  will  cut  their  way  out,  and  need  not 
be  removed  unless  they  are  still  retained  on  the  seventh  day. 
Not  more  than  three  suture  points  on  each  side  will  be 
required. 

In  adults  there  may  be  free  bleeding,  and  all  obvious  vessels 
should  be  hgatured  with  fine  catgut.  It  is  the  arteries  on  either 
side  of  the  fraenum  that  have  caused  troublesome  secondary 
haemorrhage  after  circumcision. 

The  woimd  is  best  dressed  with  a  narrow  strip  of  sterilised 
lint,  which  is  secured  around  the  penis. 

A  strip  of  dry  cyanide  gauze  wound  several  times  round 
and  secured  by  celloidin  or  collodion  answers  equally  well.  Of 
course  the  fixative  must  not  be  applied  over  the  whole  of  the 
gauze,  as  its  contraction  would  cause  trouble. 

By  the  use  of  the  dry  dressing  oozing  is  checked ;  and  as 
the  lint  sticks  to  the  part,  the  wound  edges  are  kept  in  contact. 
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Oiled  dressings  of  any  kind  are  objectionable.  The  dressing 
slips  about,  and  is  very  apt  to  come  off. 

The  first  dressing  is  left  untouched  for  twenty-four  or  thirty 
hours  ;  it  is  then  allowed  to  soak  off  as  the  patient  sits  in  a 
warm  hip-bath. 

Dry  lint  or  gauze  make,  we  think,  the  best  dressing  through- 
out the  case.  The  patient — if  an  adult — should  remain  in  the 
reciunbent  position  for  two  or  three  days,  and  should  not  move 
about  much  imtil  the  part  is  nearly  healed.  He  should  have  a 
warm  hip-bath  on  the  third  or  fourth  day,  and  after  that,  if 
possible,  every  night  and  morning.  On  each  occasion  the  wound 
is  re-dressed. 

It  is  important  that  no  tight  band  should  surround  the  penis, 
since  the  extremity  may  become  congested  and  oedematous. 
As  the  patient  lies  in  bed,  the  penis  must  be  kept  supported, 
and  not  allowed  to  hang  down.  A  cradle  will  be  required.  In 
infants,  the  following  method  of  dressing  the  wound — as  pro- 
posed by  Paul  Swain — ^will  be  found  very  convenient  (Heath's 
"  Dictionary  of  Surgery,"  vol.  i.,  p.  308) : — 

"  A  long  strip  of  dry  lint,  six  or  eight  inches  long  and  half 
an  inch  wide,  is  applied  as  follows  : — ^The  glans  being  well  pulled 
forward  by  an  assistant,  the  middle  of  the  strip  of  lint  is  applied 
to  the  under-surface  of  the  penis,  immediately  behind  the  glans. 
The  two  ends  are  then  passed  over  and  around  the  organ  in  suc- 
cessive turns  until  the  root  is  reached,  when  they  will  lie  crossed 
on  the  lower  part  of  the  abdomen,  and  must  be  secured  in  that 
position  by  a  couple  of  strips  of  adhesive  plaster.  The  orifice 
of  the  urethra  is  thus  left  free,  the  cut  edges  of  the  mucous  mem- 
brane and  skin  are  retained  in  apposition,  and  the  child  is  unable 
to  puU  off  the  dressings." 

Often  a  good  deal  of  thickening  remains  about  the  frsenum, 
and  there  may  result  therefrom  a  permanent  lump.  This  is 
entirely  due  to  the  leaving  of  too  much  tissue  about  the  frsnmn. 
It  is  to  a  great  extent  avoided  if  the  wound  line  faithfully  follow 
the  corona.  It  is  a  conunon  mistake  to  divide  the  prepuce  in 
a  line  at  right  angles  to  the  long  axis  of  the  penis. 
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In  adults  in  whom  the  preputial  orifice  is  very  narrow,  but 
the  foreskin  itself  is  not  unduly  redundant,  a  modified  operation 
is  sometimes  resorted  to.  A  director  is  thrust  under  the  prepuce, 
and  carried  well  back  to  the  corona.  A  narrow  curved  bistoury 
with  a  sharp  point  is  made  to  follow  the  director,  and  the  point 
to  pierce  the  skin  at  the  level  of  the  corona.  The  foreskin  is 
thus  slit  up  along  the  median  dorsal  line.  The  mucous  membrane 
is  peeled  back,  the  two  flaps  are  rounded  off,  and  the  cut  edges 
are  united  by  a  few  suture  points,  as  in  the  more  complete  opera- 
tion. It  should,  however,  be  noted  that  incomplete  operations 
— either  forcibly  stretching  the  prepuce  or  slitting  it  up  by  a 
linear  incision — are,  as  a  rule,  disappointing,  and  usually  end  in 
a  proper  circumcision  being  done  later. 

Local  anaesthesia  by  means  of  eucaine  or  cocaine  injections 
answers  fairly  well  for  circumcision  in  adults.  An  elastic  tourni- 
quet should  always  be  used  under  these  circumstances,  since  it 
prevents  risk  of  toxic  absorption.  The  solution  used  need  not 
be  stronger  than  i  or  2  per  cent. 

As  a  general  rule  it  is  preferable  to  give  a  general  anaesthetic. 
Local  anaesthesia  has  two  drawbacks :  first  the  injections  cause 
swelling  of  the  whole  prepuce,  secondly  with  these  thorough 
cleansing  of  the  skin  is  not  so  likely  to  be  performed,  and 
hence  asepsis  is  not  secured.  Suppuration  after  circumcision  is 
a  most  troublesome  complication,  as  healing  will  be  greatly 
delayed.  Hence  we  strongly  advise  the  use  of  a  general 
anaesthetic,  with  every  precaution  to  make  the  operation  area 
aseptic. 


CHAPTER   XXXI 

OPERATIVE  TREATMENT  OF  H/EMORRHOIDS 

Anatomy  of  the  Rectum. — ^The  rectum  is  divided  into  two  parts, 
the  rectum  proper  and  the  anal  canal. 

I.  The  Rectum, — This  is  the  comparatively  dilated  portion  which 
extends  from  about  the  level  of  the  third  sacral  vertebra,  where  the 
pelvic  meso-colon  terminates,  to  the  attachment  of  the  levator  ani 
where  the  anal  canal  conmiences,  ij  inches  in  front  of  the  tip  of 
the  coccyx  and  i J  inches  from  the  anus.  Its  length  is  from  5  to 
6  inches. 

It  is  entirely  destitute  of  mesentery  and  has  no  sacculations.  When 
seen  from  the  front  three  curves  are  noticed— two  with  their  con- 
cavities directed  to  the  left,  and  the  third  (the  middle  one)  with  its 
concavity  directed  to  the  right,  the  concavities  forming  prominences 
on  the  inner  wall  of  the  rectum,  the  rectal  valves.  When  seen  from  the 
side  two  curvatures  are  noticed,  an  upper  larger  one  with  its  concavity 
forwards,  which  fits  into  the  cavity  of  the  sacrum,  and  a  lower  smaller 
one  with  its  concavity  backwards,  embracing  the  ano-coccygeal 
body.  The  longitudinal  muscle  fibres  are  thick  and  are  present  all 
round. 

Peritoneal  relations, — ^The  rectimi  is  only  partly  covered  with 
peritoneum.  In  the  upper  two  or  three  inches  the  covering  is  complete, 
it  then  gradually  leaves  first  the  posterior  and  then  the  lateral  aspects, 
and  later  is  reflected  from  the  front  wall  also,  to  pass  to  the  bladder 
in  the  male  and  to  the  vagina  in  the  female,  so  that  the  lower  third 
has  no  covering  of  peritoneum.  The  pouch  formed  by  its  passage  to 
the  bladder  in  the  male  is  known  as  the  recto-vesical  pouch,  the  corre- 
sponding pouch  in  the  female  between  the  vagina  and  rectum  being  the 
pouch  of  Douglas,  The  point  of  reflexion  averages  3 J  inches  from  the 
anus.  The  fossae  formed  by  the  peritoneum  on  either  side  by  its 
reflexion  from  the  rectum  to  the  posterior  wall  of  the  pelvis  are  known 

as  the  pararectal  fossce, 
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General  relations. — Behind  the  rectum  is  closely  connected  by  areolar 
tissue  with  the  front  of  the  sacrum  and  coccyx,  and  below  these  with 
that  portion  of  the  pelvic  floor  formed  by  the  meeting  of  the  two  leva- 
tores  ani  to  form  the  ano-coccygeal  raphe  :  when  distended  it  may  lie 
on  each  side  on  the  pyriformis  and  sacral  plexus.  The  two  chief  branches 
of  the  superior  hreraorrhoidal  artery  He  behind  in  the  upper  part,  but 
lower  down  they  pass  to  the  sides.     Laterally  it  is  above  in  relation- 


1  be  reachrd  aricr  excision  of  Ihe  coccyx. 

ship  with  the  pararectal   fossee  and  their  contents,  ileum  or  pelvic 
colon,  below  with  the  coccygei  and  levatores  ani. 

In  front,  in  the  male,  the  lower  part  is  in  close  contact  with  the 
prostate  gland,  the  vesiculse  seminales  and  the  vasa  deferentia,  being 
separated  from  these  only  by  the  recto-vesical  layer  of  the  pelvic  fascia. 
Above  this  is  a  triangular  area  where  the  base  of  the  bladder  and  the 
rectum  are  in  close  contact,  the  recto-vesical  layer  of  the  pelvic  fascia 
alone  intervening.  The  boundaries  of  this  triangle  are,  the  reflexion 
of  the  peritoneum  above,  and  the  vasa  deferentia  at  the  sides ; 
above  this,  again,  the  rectum  is  covered  on  its  anterior  surface  by 
peritoneum.  On  the  anterior  surface  the  apex  of  the  prostate  is 
i^  inches  from  the  anus,  the  base  of  the  prostate  2^  inches, 
and  the  reflexion  of  the  peritoneum  ,^^  inches.      In  the  female  the 
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lower  part  is  in  dose  relationship  with  the  posterior  wall  of  the 
vagina,  whilst  above  the  lower  part  of  the  pouch  of  Douglas 
separates  it  front  the  utems  and  upper  inch  of  the  vagina. 

2.  The  Anal  Canal.— This  is  that 
portion  of  the  intestinal  canal  which 
pierces  the  pelvic  floor  formed  here 
by  the  levatores  ani  muscles.  These 
muscles  compress  it  laterally,  obliterat- 
ing its  cavity  and  converting  it  into 
a  slit-like  passage.  The  upper  bor- 
ders of  the  muscles  may  at  times  be 
felt  during  life  as  distinct  ridges. 

This  portion  of  the  canal  passes 
downwards  and  backwards  to  end  at 
the  anus,  and  averages  in  length  one 
and  a  half  inches. 

As  the  rectum  passes  through  the 
levatores  ani  the  outer  part  of  its 
longitudinal  muscle  fibres  unite  with 
these  muscles  and  then  pass  on  out- 
side the  internal  sphincter  to  join  the 
skin  around  the  anus. 

The  circular  muscle  fibres  are  much 
thickened  in  this  portion  of  the  canal 
to  form  the  internal  sphincter,  which 
is  united  above  with  the  levatores 
ani  and  passes  downwards  for  about 
one  inch.  The  external  sphincter 
forms  a  muscular  cylinder  surround- 
ing the  lower  two-thirds  of  the  anal 
canal,  and  has  an  attachment  an- 
terioriy  to  the  central  point  of  the 
perineum,  and  posteriorly  by  means 
of  the  recto-coccygeus  muscle  to  the 
tip  of  the  coccyx ;  when  contracted  it 
is  tightly  stretched  between  these  two 
attachments,  leaving  only  a  narrow 
antero-posterior  slit  between  its  two 
halves. 


RECTUM.      i^ftfrT»t 

I.  Peritoneal  coat,  reflected  at  a.  Trom 
anterior  surface  of  rectum  ;  3,  I-evotor 
ani :  4,  Sphincter  nni :  5,  Aj  ' 
6,  .Superior  hemorrhoidal  1 


irrhoidal  arlery  ii 
branches  about  Ave  inches  a1>ove  1 
anus:  these  areseen  further  dividing 
as  10  fonn  four  descending  trunks 
front  of  and  behind  the  loner  part  of 
the  rectum ;  S  and  8',  Anasiomosin 
branches  from  the  middle  h^emoi 
rhoidal;  9.  Inferior  hsemorrhoid; 
branches  from  internal  ])udic  1  to,  Tei 
Tnjnal  anastomotic  plexus,  region  of 
internal  piles  ;  i'.  Wall  of  rectum. 
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There  is  a  loose  layer  of  areolar  tissue  forming  a  submucous  coat  in 
which  the  hemorrhoidal  plexus  of  veins  lies. 

Mucous  membrane. — In  its  upper  half  this  shows  a  number  of  per- 
manent vertical  folds,  the  columns  of  Morgagni ;  they  are  about  half 
an  inch  in  length,  and  below  are  joined  together  by  small  semilunar 
folds,  the  anal  valves,  which  together  form  a  projecting  ridge,  the 
haemorrhoidal  ring.  Above  each  valve  is  a  small  depression  or  pocket, 
the  sinus  rectalis.  At  the  level  of  the  valves  a  white  line  may  be  seen 
running  round  the  anal  canal,  the  "  white  line  "  of  Hilton  ;  above 
this  line  the  canal  is  lined  with  modified  mucous  membrane,  below 
with  stratified  epitheliimi  continuous  with  the  skin. 

Relations, — ^Behind  is  a  mass  of  connective  and  muscular  tissue, 
the  ano-coccygeal  body,  between  it  and  the  coccyx.  In  front  in  the  male 
it  lies  close  behind  the  bulb  of  the  penis,  the  triangular  ligament  and 
the  membranous  portion  of  the  urethra.  In  the  female  it  passes 
backwards  from  the  vagina,  being  separated  from  this  by  a  mass  of 
connective  and  muscular  tissue,  the  perineal  body.  Laterally  it  is 
clothed  by  the  anal  fascia,  which  separates  it  from  the  ischio-rectal 
fossa. 

Vascular  supply  of  the  rectum. — ^The  rectum  and  anal  canal  are 
supplied  by  three  vessels,  the  superior,  middle,  and  inferior  haemor- 
rhoidals.  The  superior  haemorrhoidal  is  the  continuation  of  the  inferior 
mesenteric  :  it  passes  down  in  the  pelvic  meso-colon  to  reach  the  upper 
end  of  the  rectum ;  here  it  divides  into  two  branches  which  nm  down- 
wards and  forwards,  embracing  the  rectmn  between  them ;  from  these 
pass  off  five  or  six  secondary  branches,  which  pierce  the  muscular 
coat  about  the  middle  of  the  rectimi,  and  then  descend  as  longitudinal 
branches  in  the  submucous  coat,  reaching  the  columns  of  Morgagni ; 
they  pass  in  these  structures  as  far  as  the  anal  valves.  Twigs  are  given 
off  from  these  throughout  their  course,  which  unite  to  form  a  haemor- 
rhoidal plexus  {see  Fig.  190). 

The  middle  haemorrhoidals  are  two  in  nimiber,  and  come  from  the 
anterior  division  of  the  internal  iliacs ;  they  run  down  on  the  side  wall 
of  the  rectum,  and  give  off  branches  some  of  which  supply  the  muscular 
layers,  whilst  others  pass  inwards  to  the  submucous  coat,  where  they 
form  longitudinal  branches  anastomosing  with  the  other  constituents 
of  the  haemorrhoidal  plexus. 

The  inferior  haemorrhoidals  arise  in  the  iscbio-rectal  fossae  from  the 
internal  pudic  arteries,  and  are  usually  two  or  three  in  number  on  each 
2  T 
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side.  They  pass  downwards  and  inwards,  and  near  the  wall  of 
the  anal  canal  break  up  into  branches  that  pierce  the  sphincters, 
and  form  a  close  network  in  the  submucosa,  which  supplies  the  lower 
part  of  the  anal  canal  and  commimicates  with  the  haemorrhoidal 
plexus. 

Veins, — ^These  form  two  plexuses,  the  internal  haemorrhoidal 
in  the  submucous  and  the  external  haemorrhoidal  in  the  outer 
coat ;  both  are  devoid  of  valves.  The  internal  plexus  starts  as  small 
anal  veins  beneath  the  skin  of  the  anus,  which  pass  upwards,  and 
are  joined  by  other  veins  from  the  surrounding  parts  to  form  larger 
and  often  tortuous  vessels  that  run  up  in  the  columns  of 
Morgagni,  where  they  often  show  ampullary  enlargements,  which 
are  said  to  be  the  starting  points  of  haemorrhoids ;  passing  upwards 
they  conununicate  with  one  another,  and  piercing  the  muscular 
coat  at  the  same  level  as  the  arteries,  join  the  two  branches 
of  the  superior  haemorrhoidal  veins.  The  external  plexus  is 
united  by  small  branches  with  the  internal  plexus;  from  it 
arise  the  inferior  haemorrhoidal  veins  which  pass  to  the  internal 
pudic  vein. 

The  longitudinal  arrangement  of  the  vessels  explains  the  fact  that 
when  the  rectum  is  incised  in  the  line  of  its  long  axis,  the  bleeding  is 
comparatively  slight,  while  it  is  copious  if  the  bowel  is  divided 
transversely ;  and  the  fact  that  in  the  lower  part  the  vessels  run  in 
the  submucous  coat,  explains  the  comparatively  slight  bleeding  that 
attends  the  separation  of  the  gut  from  its  lateral  connections  in  the 
operation  of  excision. 

The  indications  for  the  operative  treatment  of  hsemorrhoids 

are  as  follows  : — 

1.  Continual    or   often-repeated    haemorrhages    and    dis- 

charge. 

2.  Persistent    prolapse,    causing   difficulty    and    pain    in 

walking,  sitting,  or  riding. 

3.  Repeated    attacks    of    strangulation    associated    with 

thrombosis  of  the  contained  veins. 

4.  Severe  pain. 

It  is  to  be  especially  noted  that  no  form  of  radical  operation 
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should  be  undertaken  whilst  the  haemorrhoids  are  inflamed. 
Neglect  of  this  precaution  has  led  to  serious  results,  and  especially 
to  septicaemia  and  pyaemia.  Rest  in  bed,  low  diet  with  aperients, 
and  local  antiphlogistic  measures  should  be  carried  out  in  such 
cases  until  all  inflanmiatory  swelling  has  subsided.  The  delay 
is  irksome,  but  the  danger  of  the  opposite  course  can  hardly 
be  overrated. 

The  number  of  operations  that  have  been  introduced  for 
the  treatment  of  haemorrhoids,  and  their  modifications,  is  re- 
markable. A  large  proportion  have  fallen  into  deserved  neglect, 
such,  for  example,  as  the  injection  of  carbolic  acid  and  the  use 
of  a  crushing  clamp. 

The  following  methods  will  be  described  here  : — 
Where  the  piles  are  limited  to  small  areas, 

1.  Ligature. 

2.  Suture  around  clamps. 
Where  the  piles  are  diffuse. 

3.  Whitehead's  operation  and  its  modifications. 
Preparation  of  the  Patient.— A  few  days'  rest  before  an 

operation  for  piles  is  carried  out  is  very  desirable,  although  it 
is  not  often  afforded.  During  these  few  days  the  patient  should 
limit  himself  to  a  very  simple  and  moderate  diet,  should  avoid 
stimulants,  and  should  attend  to  the  action  of  the  bowels.  The 
man  who  is  working  hard  and  hving  *'  well  "  up  to  the  very  eve 
of  the  operation,  and  who  concludes  the  preliminary  treatment 
with  a  "good"  dinner,  on  the  plea  that  it  will  be  some  time 
before  he  wiU  have  another  such  repast,  is  not  a  favourable 
subject  for  operation. 

The  bowels  must  be  well  opened  by  an  aperient — preferably 
castor-oil — administered  thirty-six  hours  before  the  operation 
is  performed.  Just  before  the  surgeon's  arrival  the  rectum 
should  be  thoroughly  cleared  out  by  a  warm  water  enema, 
and  the  nurse  should  be  careful  to  see  that  all  the  fluid  injected 
is  returned.  A  hot  bath  should  be  taken  on  the  evening  before 
the  operation. 

Instroments  Required.— Ligo/wr^  Operation.— Clover's  crutch ; 
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pile-holding  forceps  (there  are  many  forms  of  these  forceps 
— some  resemble  the  volsella,  others  are  constructed  on  the 
principle  of  the  pressure  forceps,  and  another  series  follows  the 
mechanism  of  artery  torsion  forceps,  and  is  provided  with  a 
sliding  catch — it  is  desirable  that  the  instrument  should  be 
self-holding  ;  the  most  useful  variety  will  be  found  to  be  those 
shaped  hke  sponge  forceps,  the  inner  sides  of  the  blades  being 
notched) ;  scissors — sharp  and  blunt-pointed,  straight,  and 
curved  on  the  flat  (special  forms  of  haemorrhoid  scissors,  such 
as  the  well-known  scissors  or  shears  introduced  by  Salmon,  are 
not  specially  convenient) ;    pressure  and  artery  forceps  ;   silk. 

Operations  of  Suture  around  a  Clamp, — ^The  same  instruments, 
with  a  narrow-bladed  clamp.  Smith's  was  originally  used,  but 
these  are  rather  too  thick  and  clumsy  in  the  blade.  Makins' 
small  straight  intestinal  clamp  will  be  foimd  most  serviceable. 
Catgut  sutures  should  be  used,  and  straight  needles  will  be 
required. 

Excision  Operation. — The  same  instruments,  with  the  addi- 
tion of  dissecting  forceps,  volsella,  needles  and  needle-holders, 
scalpel,  catgut  hgatures,  sponges  in  holders.  A  rectal  speculum 
may  be  of  use. 

I.  Operation  by  Ligature. — The  patient  is  anaesthetised. 
Clover's  crutch  is  applied,  and  the  patient  is  placed  in  the 
lithotomy  position,  the  buttocks  being  brought  close  to  the 
lower  end  of  the  table.    The  surgeon  sits  facing  the  perineum. 

The  first  step  consists  in  dilating  the  sphincters.  Both  index 
fingers  are  introduced,  and  the  anus  is  slowly  and  gradually 
stretched,  or  the  two  thumbs  may  be  introduced  and  slowly 
and  forcibly  separated.  The  process  will  require  at  least  two 
minutes  to  accomplish,  and  when  complete  the  anus  will  be 
patulous,  and  the  sphincter  will  have  lost  its  tendency  to 
contract.  If  a  hasty  dilatation  be  effected,  the  sphincter  may 
relax  suddenly,  and  a  laceration  of  the  parts  be  brought  about. 
The  surgeon  should  maintain  a  watchful  control  over  the 
dilating  fingers. 

The  parts  are  now  in  a  convenient  condition  for  operation. 
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The  piles,  which  may  previously  have  been  entirely  withdrawn 
from  view,  are  now  readily  exposed,  and  the  whole  of  the 
lower  part  of  the  rectum  can  be  inspected  and  explored. 
The  surgeon,  after  a  careful  examination  of*  the  district, 
should  decide  on  the  number  of  piles  which  may  require 
removal. 

It  is  desirable  to  conmience  with  the  haemorrhoids  on  the 
lower  or  posterior  wall  of  the  rectum,  since,  when  the  piles  on 
the  opposite  wall  are  being  dealt  with,  these  are  obscured  by 
the  blood.  Small  piles,  which  are  evident  enough  before  the 
actual  operation  is  commenced,  may  be  lost  sight  of  after  some 
of  the  main  ligatures  have  been  applied.  As  a  preliminary 
step,  it  is  well  to  seize  each  of  these  smaller  excrescences  with 
pressure  forceps,  which  are  left  in  position,  as  a  guide  to  the 
site  of  the  pile,  until  the  surgeon  finds  it  convenient  to  deal 
with  them.  These  forceps  hang  loose,  and  are  not  in  the  way. 
It  will  usually  be  found  that  the  piles  can  be  arranged  into 
three  bunches,  one  on  either  side  and  one  posteriorly  ;  not  more 
than  three  bunches  should  be  separated  and  ligatured,  or  risk 
will  arise  of  subsequent  stricture  formation. 

Each  pile  is  seized  with  the  pile-holding  forceps,  held  in 
the  left  hand,  and  is  gently  drawn  away  from  the  anus  and 
towards  the  middle  line.  Its  base  is  thus  rendered  tense,  and 
the  line  of  junction  of  the  skin  with  the  mucous  membrane 
is  brought  well  into  view. 

By  a  series  of  snips  with  the  scissors  the  surgeon  severs 
all  the  lower  attachments  of  the  pile,  cutting  along  the  line  of 
junction  of  the  skin  and  mucous  membrane. 

By  a  few  light  snips,  aided  with  a  little  pressure  from  the 
blunt  points  of  the  scissors,  the  pile  is  dissected  up  from  the 
submucous  tissue  until  it  is  attached  only  by  the  healthy  mucous 
membrane  above  it  and  by  the  vessels  that  are  descending  to 
enter  it.  As  the  vessels  come  from  above  and  run  just  beneath 
the  mucous  membrane,  and  enter  the  upper  part  of  the  haemor- 
rhoid,  this  detachment  is  readily  and  safely  accomplished,  and 
the  bleeding  is  very  trivial. 
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The  detachment  should  be  sufficiently  extensive  to  form  a 
deep  groove. 

The  forceps  are  now  handed  to  an  attendant,  who  main- 
tains the  traction  upon  the  pile,  while  the  surgeon  places  a 
silk  ligature  round  its  pedicle,  which  he  at  once  proceeds  to 
tie  as  tightly  as  possible. 

The  ligature  should  not  be  too  thick,  and  it  should  not  be 
applied  with  such  violence  as  to  cut  the  pedicle  of  the  pile 
entirely  through.  Before  tightening  the  knot,  the  ligature  should 
be  so  manipulated  as  to  include  the  highest  part  of  the  mucous 
membrane  left  attached  to  the  pile. 

There  are  three  points  to  be  specially  attended  to  in  apply, 
ing  the  ligatures.  The  groove  in  which  each  lies  must  be  made 
within  the  margin  of  the  external  sphincter,  so  that  the  ligature 
includes  no  part  of  the  muscle.  Secondly,  there  must  be  no  risk 
of  the  ligature  shpping  after  the  stump  has  been  returned,  for 
most  troublesome  haemorrhage  may  then  result.  The  tighter  it 
is  tied  the  better,  and  a  third  knot  should  be  made  for  security. 
The  scissors  should  not  be  apphed  too  closely  to  the  ligatures. 
Thirdly,  as  small  a  portion  of  the  mucous  membrane  as 
possible  should  be  included  in  the  ligature,  for  if  the  bases 
are  left  large  and  broad,  when  tied  the  mucous  membrane 
will  be  drawn  together,  and  great  narrowing  of  the  rectxun  be 
caused. 

The  operation  is  completed  by  cutting  the  ligatures  off,  and 
by  snipping  away  about  two-thirds  of  the  strangulated  haemor- 
rhoidal  tissues  which  project  beyond  the  knot.  The  parts  are 
lightly  dried  and  returned  within  the  sphincter. 

A  soft  pad  of  moistened  gauze,  over  which  is  a  square  pad 
of  absorbent  wool,  is  then  secured  in  place  by  a  firm  T-bandage. 
It  is  customary  to  insert  within  the  rectum  a  suppository  con- 
taining a  quarter  to  half  a  grain  of  morphia  before  applying 
the  dressing. 

When  the  haemorrhoids  form  a  complete  circle  within  the 
anus,  the  most  prominent  portions  must  be  isolated  by  means 
of  incisions  made  through  the  mucous  membrane ;    and  when 


CHAP.  XXXI]   LIGATURE  OF  HiEMORRHOlDS  711 

the  pile  mass  has  thus  been  divided  into  segments,  each  part 
is  ligatured  separately. 

This  method  of  employing  the  ligature  is  that  introduced 
by  Salmon  at  St.  Mark's  Hospital. 

Some  surgeons  prefer  that  the  patient  should  lie  during  the 
operation  upon  one  side,  with  the  knees  well  drawn  up. 

The  plan  of  drawing  forward  a  pile  and  of  transfixing  its 
pedicle  with  a  needle  in  a  handle  carrying  a  ligature,  and  of 
then  securing  the  pile  in  two  parts,  is  to  be  condemned.  A 
great  deal  more  tissue  is  taken  up  than  is  necessary,  the  vein 
in  the  excrescence  may  be  transfixed  by  the  needle,  bleeding 
may  follow,  and  risk  of  septic  infection  is  incurred. 

This  operation  can  be  easily  and  quickly  performed,  but 
has  the  following  objections : — 

i.  Although  theoretically  there  should  be  little  or  no 
haemorrhage,  yet  this  is  often  found  to  be  quite  considerable, 
there  being  small  arterial  twigs  at  the  lower  part  of  the  haemor- 
rhoid  which  are  divided,  and  although  these  are  so  small 
that  no  danger  need  be  apprehended  of  subsequent  hsemor- 
rhage  taking  place  from  them,  yet  in  the  course  of  the  operation 
more  blood  may  be  lost  than  a  weakly  or  anaemic  patient  may 
be  well  able  to  stand. 

ii.  In  hgaturing  the  posterior  haemorrhoids  it  is  often  found 
that  the  ligature  in  part  slips,  a  raw  oval  surface  being  left,  to 
cover  which  the  mucous  membrane  has  to  be  sewn  to  the  skin 
below. 

iii.  The  ligatures,  being  of  silk,  have  to  slough  away. 

iv.  The  pain  following  the  operation  is  often  severe. 

2.  Suture  round  Clamps. — There  are  two  varieties  of  this 
operation,  which  differ  only  in  the  method  of  fixing  the  sutures, 
that  of  Mitchell  with  modifications  being  the  more  suitable. 

The  patient  being  placed  in  the  lithotomy  position ,  the  anus  is 
dilated  as  above  ;  each  pile  is  then  seized  and  clamped  in  the 
long  axis  of  the  gut,  Makins'  small  straight  intestinal  clamp  being 
the  most  satisfactory.  The  amount  clamped  must  be  adjusted 
so  that  the  whole  pile  is  within  the  clamp,  but  that  sufficient 
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mucous  membrane  to  cause  narrowing  of  the  lumen  is  not 
included.  A  straight  needle  threaded  with  catgut  is  then  passed 
through  the  upper  end  of  the  haemorrhoid,  so  as  to  include  the 
main  vessel,  and  tied.  The  needle  is  then  passed  through  the 
hanging  pile,  round  the  clamp,  and  through  the  base,  and  so 
to  the  other  end  of  the  clamped  pile.  It  is  finally  brought 
through  the  base,  the  threaded  end  being  left  long  and  pro- 
jecting through  the  far  side  of  the  base.  The  pile  is  then  cut 
off  just  distally  to  the  clamp.  The  catch  in  the  handle  of  the 
clamp  being  then  undone,  this  is  gently  slipped  off  the  stump 
of  the  pile  from  beneath  the  suture  ;  by  pulling  on  the  needle 
the  whole  length  of  the  continuous  suture  is  tightened  up,  and 
the  edges  of  the  mucous  membrane  brought  into  apposition. 
There  is  no  subsequent  bleeding,  the  main  vessel  being  tied 
securely  in  the  first  knot,  whilst  the  continuous  suture  firmly 
secures  the  cut  edge.  The  suture  is  firmly  fixed  by  tying  the 
two  ends  together. 

In  Mitchell's  original  operation  {Brit.  Med,  Journ.,  February, 
1903)  a  Smith's  clamp  was  used,  and  the  pile  was  cut  away 
before  the  suturing  was  commenced,  but  after  tying  the  first 
knot  and  ligature  of  the  main  artery.  With  a  Makins  intestinal 
clamp,  one  has  a  narrow-bladed  instrument,  which  is  readily 
withdrawn,  and  round  which  the  suture  is  easily  passed.  It  is, 
however,  more  likely  to  sUp  from  the  stump  before  suturing  is 
commenced  ;  this  difficulty  is  readily  overcome  by  removing  the 
pile  after  the  sutures  have  been  passed,  as  advised  above. 

Modifications  of  this  have  been  performed  whereby  the 
clamps  are  not  applied  until  after  the  lower  part  of  the  hsemor- 
rhoid,  including  the  redundant  skin,  has  been  severed  from  the 
sphincter. 

This  is  undoubtedly  one  of  the  best  operations  for  haemor- 
rhoids. It  is  easily  and  quickly  performed  ;  there  is  absolutely 
no  haemorrhage  throughout  the  whole  course  of  the  operation. 
By  a  careful  adjustment  of  the  clamp,  there  is  no  fear  of  in- 
cluding too  much  mucous  membrane,  and  hence  risk  of  stricture. 
Owing  to  the  accurate  apposition  obtained  between  the  edges 
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of  the  mucous  membrane,  primary  union  is  secured,  and  con- 
valescence is  rapid,  and  haemorrhage,  reactionary  and  secondary, 
is  prevented.  The  sutures,  being  of  catgut,  are  absorbed,  and 
there  is  no  strangulated  portion  of  tissue  which  has  to  slough 
off,  as  is  the  case  in  removal  after  ligature. 

In  the  older  method  of  performing  this  operation  (Jones, 
Prov.  Med.  Journ.y  1893)  the  haemorrhoids  were  clamped  in  a 
Smith  clamp,  with  about  an  eighth  of  an  inch  projecting  after 
the  rest  of  the  pile  was  cut  off.  A  piece  of  catgut,  threaded 
with  a  needle  at  each  end,  was  passed  through  the  upper  end 
of  the  pedicle  distally  to  the  clamp,  and  the  two  ends  were  tied. 
The  needles  were  again  passed  in  opposite  directions,  through 
the  pedicle  a  little  lower  down,  and  tied,  and  so  on  to  the  lower 
end  of  the  pedicle ;  by  this  means  it  was  sutured  continuously, 
but  each  segment  was  made  independent  of  the  next  by  the  cross 
and  knot.  This  operation  shows  no  advantage  over  the  last, 
and  the  powerful  clamp  is  liable  to  cause  sloughing  of  the  distal 
portion  of  the  pedicle. 

3.  The  Operation  by  Excision. — Of  the  various  methods  of 
treating  piles  by  excision  which  have  been  from  time  to  time 
employed,  the  most  precise,  and  probably  the  most  successful, 
is  that  introduced  by  Mr.  Walter  Whitehead  {Brit,  Med.  Journ.y 
February,  1882,  and  February,  1887).  The  operation  is  carried 
out  on  sound  surgical  principles,  and  has  been  attended  with 
considerable  success.  It  is  indicated  for  those  cases  in  which 
the  haemorrhoids  are  diffuse,  the  whole  or  the  greater  part  of 
the  haemorrhoidal  ring  being  affected.  It  should  be  limited  to 
these  cases,  or  to  cases  where  recurrence  has  occurred  after  the 
simpler  operations.  It  is  more  extensive  and  severe,  and  more 
difficult  to  keep  aseptic,  and  is  accompanied  by  more  severe 
haemorrhage.  Care  must  be  taken  to  obtain  good  apposition 
between  the  mucous  membrane  and  skin,  otherwise  primary 
union  does  not  occur,  and  there  is  considerable  liability  of  a 
stricture  resulting.  In  some  cases  the  mucous  membrane  after 
two  or  three  days  may  become  soft  and  swollen,  and  is  then 
very  liable  to  tear  through  the  sutures  and  retract  away  from 
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the   skin  ;    severe  haemorrhage  has   thus  sometimes   occurred, 
or  stricture  resulted.    The  more  carefully  the  suturing  is  done, 
►  the  rarer  are  these  accidents. 

i  The  patient  is  secured  in  the  lithotomy  position  by  Clover's 

crutch,  and  the  sphincters  are  fully  dilated.     "  By  the  use  of 
r  scissors  and  dissecting  forceps  the  mucous  membrane  is  divided 

at  its  junction  with  the  skin  round  the  entire  circumference  of 
the  bowel,  every  irregularity  of  the  skin  being  carefully  followed. 
The  external  and  the  commencement  of  the  internal  sphincters 
are  then  exposed  by  a  rapid  dissection,  and  the  mucous  mem- 
brane and  attached  haemorrhoids,  thus  separated  from  the  sub- 
mucous bed  on  which  they  rested,  are  pulled  bodily  down,  any 
undivided  points  of  resistance  being  nipped  across,  and  the 
haemorrhoids  brought  below  the  margin  of  the  skin. 

"  The  mucous  membrane  above  the  haemorrhoids  is  now 
divided  transversely  in  successive  stages,  and  the  free  margin 
of  the  severed  membrane  above  is  attached  as  soon  as  divided 
to  the  free  margin  of  the  skin  below  by  a  suitable  number  of 
sutures  "  {Brit.  Med,  Journ.y  Feb.  26th,  1887,  page  449). 

In  this  way  the  complete  ring  of  pile-bearing  mucous  mem- 
brane is  removed.  All  bleeding  vessels  encountered  throughout 
the  operation  are  treated  by  torsion.  As  a  rule,  only  one  or 
two  need  this  treatment. 

The  separation  of  the  mucous  membrane  is  accomplished 
with  the  fingers  and  the  end  of  a  pair  of  blunt-pointed  scissors. 

The  sutures  employed  are  of  catgut,  and  are  allowed  to 
become  absorbed. 

In  the  paper  from  which  the  above  quotation  is  made  Mr. 
Whitehead  reports  300  consecutive  cases  of  haemorrhoids  which 
he  has  treated  by  excision  alone,  without  a  death,  without  a 
single  case  of  secondary  haemorrhage,  and  without  any  instance 
of  complication  or  relapse. 

Details  of  the  Operation  by  Excision  (Fig.  191). — The  patient 
having  been  secured  in  the  lithotomy  position  by  means  of  Clover's 
crutch,  the  perineum  is  shaved  if  necessary.  The  sphincters  are 
very  thoroughly  dilated,  and  the  piles  are  made  to  protrude  com- 
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pletely.  A  temporary  plug  of  gauze  should  be  inserted  into  the 
rectum  to  prevent  any  fecal  material  from  descending  during  the 
course  of  the  operation.  If  a  long  ligature  be  attached  to  it,  it 
is  easily  withdrawn  later.  As  blood  soon  obscures  the  view,  it 
is  best  to  commence  the  operation  at  the  lowest  point  of  the  anal 
margin,  then  to  proceed  to  the  sides,  and  finally  to  the  upper 
margin.  By  means  of  a  short,  sharp  scalpel  the  mucous  mem- 
brane is  divided  at  its  exact  point  of  junction  with  the  skin 
around  the  entire  circumference  of  the  anus.    AU  the  inequalities 
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of  the  surface  are  followed,  and  in  places  where  the  skin  is  dis- 
tinctly redundant  a  variable  amount  of  integument  is  included 
in  the  part  to  be  removed — i.e.  in  such  places  the  knife  travels 
a  little  away  from  the  mucous  membrane.  Two  assistants  are 
present,  who  stand  one  on  either  side  of  the  operator.  As  soon 
as  the  above  incision  is  completed,  pressure  forceps  are  attached 
to  the  margins  of  the  cut  skin  at  four  equidistant  parts,  which 
may  be  referred  to  as  north,  south,  east,  and  west  of  the  anal 
orifice.  Pressure  forceps  are  also  attached  to  corresponding 
doints  on   the  margin  of  the  divided  mucous  membrane.     By 
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drawing  in  opposite  directions  any  two  companion  forceps,  the 
separation  of  the  mucous  membrane  at  that  point  is  much 
assisted. 

The  circular  incision  is  gradually  deepened,  most  conveniently 
with  blunt-pointed  straight  scissors  aided  by  forceps.  The 
separation  of  skin  and  mucous  membrane  is  carried  out  until 
the  external  sphincter  is  recognised.  Its  most  external  fibres 
are  indistinct,  but  there  is  very  httle  diflftculty  in  soon  demon- 
strating its  form  as  a  circular  band  of  muscle,  which  is  carefully 
preserved.  As  soon  as  the  external  sphincter  is  cleared,  the 
separation  of  the  mucous  membrane  becomes  easy. 

The  surgeon  must  remember  that  the  operation  consists  in 
the  excision  of  an  unbroken  circle  of  mucous  membrane 
and  submucous  tissue  containing  veins,  and  of  nothing  else. 
The  separation  of  this  ring  or  tube  of  mucous  membrane  is 
readily  accomphshed  by  the  blunt  point  of  the  scissors,  aided 
by  the  j&nger,  and  at  every  step  assisted  by  traction  upon  the 
forceps,  which  are  fixed  to  the  cut  edge  of  the  mucous  membrane. 
To  aid  such  traction,  additional  forceps  (in  excess  of  the  four 
akeady  in  use)  may  be  attached  to  the  mucous  membrane 
where  needed.  The  tube  of  mucous  membrane  must  be  well 
and  evenly  isolated  all  round,  and  the  separation  must  be  con- 
tinued up  to  a  point  at  least  half  an  inch  above  the  intended 
line  of  section.  The  internal  sphincter  is  in  no  way  disturbed. 
Up  to  this  point  the  bleeding  is  trifling,  and  any  vessels  which 
give  trouble  are  seized  with  pressure  forceps  and  dealt  with  by 
torsion. 

The  surgeon  now  proceeds  to  cut  through  the  isolated  tube 
of  mucous  membrane,  which  includes  all  the  piles  and,  indeed, 
all  the  pile-bearing  district.  He  introduces  the  fore-finger  of 
the  left  hand  into  the  mucous  tube,  and  divides  it  in  a  circular 
line,  which  is  at  right  angles  to  the  long  axis  of  the  rectum. 
He  makes  the  division  bit  by  bit,  while  an  assistant  draws  upon 
the  forceps  which  have  been  fixed  to  the  anal  edge  of  the  mucous 
membrane.  As  each  vessel  is  divided,  it  is  secured  by  pressure 
forceps.    A  Uttle  experience  will  teach  the  operator  where  the 
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vessels  lie,  so  that  their  division  is  not  made  unexpectedly.  Jn 
due  course  the  involved  mucous  membrane  (with  the  original 
forceps  still  attached)  is  entirely  removed  as  an  unbroken  ring 
or  tube.  There  then  remains  the  divided  line  of  skin  with  the 
original  forceps  still  attached,  and  the  divided  line  of  mucous 
membrane,  to  which  some  six  to  ten  forceps,  securing  vessels, 
will  be  attached. 

The  sutures  are  now  ready  to  be  applied.  The  best  suture 
material  is  fine  chromicised  catgut  used  absolutely  dry.  The 
suture  is  of  good  length,  and  is  carried  in  a  curved  needle.  The 
surgeon  passes  the  needle  through  the  edge  of  the  divided  skin, 
and  then,  taking  up  in  his  left  hand  one  of  the  forceps  affixed 
to  the  mucous  membrane  (and  also  grasping  a  cut  vessel),  he 
passes  the  needle  through  the  mucous  membrane  in  such  a  way 
as  to  take  up  the  vessel  in  question.  He  then  removes  the 
forceps  and  ties  the  ligature  in  a  firm  surgeon's  knot.  Thus 
the  cut  edges  of  the  skin  and  mucous  membrane  are  brought 
together,  and  the  divided  vessel  in  the  latter  membrane  is  secured 
by  being,  as  it  were,  underpinned  by  the  single  suture.  In 
this  way  the  wound  is  closed  all  round.  From  ten  to  twenty 
sutures  will  be  required.  No  vessel  needs  to  be  ligatured,  nor 
even  to  be  twisted.  The  suture  controls  each  one  quite  per- 
fectly. Additional  sutures  are  appUed  where  required.  The 
suture  involves  only  the  skin,  the  mucous  membrane,  and  the 
vessel  in  the  submucous  tissue.  The  sphincter  is  excluded 
entirely  from  it.* 

The  woimd,  after  union,  looks  irregular  and  untidy,  but  it 
soon  assumes  a  regular  outline.  The  parts  are  dried,  are  dusted 
with  iodoform  if  considered  desirable,  and  are  well  and  firmly 
supported  by  a  dry  pad  of  wool  held   in   place  by  a  stout 

T-bandage.     This  pad  need  not  be  disturbed  for  forty-eight 

« 

*  It  often  happens  that  the  whole  ring  of  mucous  membrane  is  not  involved  in 
the  haemorrhoids,  and  in  such  cases  a  "  modified  Whitehead"  may  be  done.  The 
attachments  of  the  healthy  mucous  membrane  to  the  anal  skin  are  left,  the 
intervening  pile-areas  being  excised.  Suturing  is  rather  awkward  by  this  method, 
but  the  risk  of  retraction  is  rendered  less. 
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hours.  The  catgut  sutures  axe  not  touched.  They  are  allowed 
to  work  out  in  due  course.  We  have  performed  this  operation 
in  some  hundreds  of  cases  without  a  death,  without  any  after- 
bleeding,  and  without  any  deep  suppuration. 

The  pain  after  the  operation  is  slight.  In  a  few  instances 
we  have  met  with  a  trifling  linear  contraction  at  the  exact  skin 
margin  of  the  anus.  This  has  never  given  any  real  trouble, 
and  has  always  yielded  to  stretching  with  the  fingers  or  to  the 
passing  of  a  bougie  daily  for  a  few  days. 

A  modification  of  this  operation  has  been  introduced  by 
Vernon  {Brit.  Med,  Journ.,  1907).  A  hollow  bullet-shaped 
metal  cone,  held  in  a  temporary  handle,  is  passed  into  the  rectum. 
This  being  pulled  down  the  anus  is  prolapsed,  and  two  metal  pins 
are  passed  through  the  skin  externally  to  the  sphincter,  through  the 
mucous  membrane,  the  holes  in  the  cone,  and  again  through 
the  anal  wall  on  the  opposite  side.  A  piece  of  rubber  tubing  is 
fixed  on  one  of  the  pins,  tightly  wound  round  the  prolapsed  area, 
and  fixed.  The  prolapsed  pile-bearing  area  superficial  to  the 
sphincter  is  then  excised,  and  the  mucous  membrane  sutured 
to  the  skin  by  a  continuous  catgut  suture.  Mr.  Vernon  claims 
for  his  method  that  it  is  neat  and  comparatively  free  from  bleed- 
ing, but  after  trial  we  think  it  has  several  disadvantages,  and 
is  most  unlikely  to  come  into  general  use. 

The  Clamp  and  Cautery.— This  method  has  fallen  into 
discredit,  and  is  now  but  rarely  used.  The  anus  being  dilated, 
the  haemorrhoid  was  drawn  down  and  fixed  in  the  clamp,  which 
was  tightly  screwed  up,  the  pile  was  then  cut  off,  and  the  stump 
seared  with  the  cautery.  The  clamp  was  removed  and  the 
pedicles  were  replaced. 

Comment. — Out  of  the  operations  above  described  it  would 
be  impossible  to  select  one  as  the  best  if  it  were*  attempted  to 
found  the  selection  upon  the  writings  of  those  surgeons  who 
have  more  especially  concerned  themselves  with  this  branch 
of  surgery.  Each  operation  has  its  own  vigorous  advocate, 
and  in  the  hands  of  these  special  pleaders  such  excellent  results 
are  obtained  as  to  make  a  safe  criticism  difficult. 
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The  operation  of  ligature  is  easily  and  quickly  performed, 
it  is  attended  with  much  less  haemorrhage  than  Whitehead's 
operation,  it  appears  to  be  the  safest  as  regards  such  complica- 
tions as  subsequent  contraction  of  the  anal  margin. 

It  is  the  operation  recommended  by  such  authorities  as 
Sir  C.  Ball,  and  the  usual  one  performed  at  St.  Mark's  Hospital 
for  Diseases  of  the  Rectum.  On  the  other  hand,  the  principle 
of  causing  death  of  tissue  by  the  constriction  of  a  ligature  has 
gone  out  of  surgical  use  in  every  other  region  of  the  body,  and 
in  the  case  of  haemorrhoids  is  denounced  by  some  as  bad,  since 
a  raw  surface  is  left  which  has  to  granulate  up.  However, 
in  the  case  of  any  form  of  suture  operation  primary  union 
cannot  be  guaranteed;  in  fact,  our  experience  has  been  that 
perfect  union  is  rarely  if  ever  obtained  along  the  whole  line  of 
suture. 

The  amount  of  pain  experienced  after  the  operation  by  ligature 
is,  as  a  rule,  more  than  after  the  suture-methods,  but  it  can  be 
controlled  by  morphia,  and  in  many  cases  is  only  slight.  No 
method  is  entirely  free  from  risk  of  contraction.  Suture  over 
a  clamp  is  wholly  unsuited  to  cases  where  the  piles  have  broad 
bases  or  occupy  the  whole  circumference.  Whitehead's  operation 
is  tedious,  is  attended  with  considerable  bleeding,  and  if  not  per- 
formed carefully  may  lead  to  disastrous  results.  For  the  average 
case  ligature  is  the  safest.  At  one  large  hospital  the  clamp 
and  cautery  are  still  employed  as  a  routine. 

After-treatment. — After  the  stumps  left  by  the  operation 
have  been  returned,  the  parts  should  be  well  dried. 

A  pad  of  soft  gauze  may  be  placed  over  the  anus,  and  be 
fixed  in  position  by  a  T-bandage.  Or  in  the  place  of  the  pad 
and  bandage,  a  "  sanitary  towel "  may  be  worn. 

The  pad  or  the  towel  supports  the  part  during  coughing  or 
vomiting,  absorbs  any  blood  which  may  escape  from  the  anus, 
keeps  the  buttocks  apart,  and  prevents  the  involuntary  straining 
which  is  common  after  these  operations. 

The  pad  or  the  towel  may  be  discarded  in  a  few  days. 

A  morphia  suppository  inserted  at  the  time  of  the  operation 
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is  of  service,  and  is  very  usually  employed.  The  suppository 
may  contain  from  a  quarter  to  half  a  grain  of  the  drug.  A 
little  opium  at  night-time  is,  moreover,  always  desirable  for  the 
first  few  nights.  The  patient  is  occasionally  troubled  by  spasm 
— apparently  of  the  levatores  ani — which  may  be  relieved  by 
opium,  and  by  opium  only. 

The  patient  should  retain  strictly  the  recumbent  position. 
The  anus  should  be  weished  night  and  morning,  and  dried. 
In  some  cases  the  patient  has  derived  most  comfort  from  a 
wet  pad  soaked  with  warm  boric  lotion,  and  pressed  firmly 
against  the  anus. 

Whatever  method  of  suturing  has  been  adopted  it  is  advisable 
to  prevent  faeces  passing  over  the  woimd  for  two  or  three  days 
at  least,  and  with  the  very  light  diet  taken  during  this  time 
there  is  no  occasion  for  an  early  aperient. 

In   cases   of  ligature  or  Whitehead's   operation,  it  is  well 
that  the  bowels  should  not  be  opened  until  the  morning  of  the 
fourth  or  fifth  day.     In  these  cases  a  tube  should  be  inserted 
into  the  rectum  after  operation  to  allow  of  the  free  escape  of 
flatus.     A  dose  of  castor-oil  or  of  any  other  suitable  aperient 
may  be  given,  and  just  before  the  bowels  act  it  is  well  to  inject 
into  the  rectmn  some  two  ounces  of  warm  olive  oil.    This  in- 
jection is  most  conveniently  given  by  a  glass  syringe.     Patients 
usually  dread  the  first  action  of  the  bowels,  and  the  use  of  a 
bed-pan  gives  substantial  grounds  for  that  dread.     In  private 
practice  the   following  substitute   for  the  uncomfortable  bed- 
pan may  be  employed.     The  patient  lies  upon  the  left  side  with 
the  knees  drawn  up  towards  the  chin  and  the  buttocks  pro- 
jecting beyond  the  edge  of  the  bed.    The  buttocks  are  oiled, 
and  beneath  them  is  placed  a  very  large — and,  indeed,  volum- 
inous— pad  of  cotton  wool.     Beneath  this  substantial  pad  is  a 
mackintosh  sheet,  which  entirely  protects  the  bed.    The  motion 
is  passed  into  the  cotton-wool  receptacle,  and  the  whole  is  re- 
moved in  the  mackintosh  sheet.     If  there  are  scybalous  masses 
in  the  rectum — as  is  not  unusual  when  much  opium  on  the  one 
hand  and  much  milk  on  the  other  have  been  taken — they  must 
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be  got  rid  of  by  enemata.  We  are  of  opinion  that  the  less 
opium  given  and  the  less  milk  drmik  after  a  pile  operation 
the  better.  The  ligatures  usually  come  away  about  the 
sixth  or  seventh  day,  and  at  the  same  time  the  sloughs  left 
by  a  crushing  or  cautery  operation  may  be  expected  to  be 
expelled.  • 

After  the  fifth  or  sixth  day  the  bowels  should  be  made  to 
act  every  day,  an  aperient  being  administered  as  often  as  re- 
quired. 

Until  the  bowels  act,  the  patient  should  be  limited  to  a 
slop  diet.  Stimulants  should  be  avoided,  except  in  the  case 
of  the  aged  or  feeble. 

After  the  bowels  have  acted,  the  patient  may  commence 
with  fish,  and  later  with  meat.  A  hberal  allowance  of  fruit 
and  of  suitable  vegetables  will  be  found  of  service.  In  the 
matter  of  diet,  the  patient's  own  inclination  and  appetite 
are  usually  surer  guides  than  certain  arbitrary  rules  which  are 
founded  upon  the  tastes  and  powers  of  an  abstract  stomach. 
It  is  to  be  remembered  that  a  "  slop  diet  "  promotes  flatulence. 
We  have  already  commented  upon  the  too  liberal  use  of  milk 
after  these  operations. 

It  is  impossible  to  indicate  precisely  the  duration  of  the 
after-treatment.  It  will  depend  largely  upon  the  extent  of 
the  operation  and  upon  the  disposition  of  the  patient.  In  a 
case  of  average  severity  the  patient  will  probably  be  moved  on 
to  a  sofa  on  the  tenth  day,  and  will  be  up  between  the  fourteenth 
and  the  eighteenth  day.  It  is  most  imdesirable  to  allow  the 
patient  to  get  up  too  soon.  No  one  single  factor  in  the  manage- 
ment of  the  case  is  more  likely  to  protract  the  recovery  than  is 
a  too  early  "  getting-up."  Time  is  always  a  most  important 
element  in  the  management  of  operations  for  piles. 

It  is  well  to  remember  that  on  the  second  or  third  day  after 

the  operation  some  oedema  of  the  anus  is  usually  met  with, 

and  that  this  is  apt  to  give  the  patient  unnecessary  alarm, 

and  to  induce  a  beUef  that  the  piles  have  "  returned  "  in  full 

force. 

2  u 
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Undue  irritation  about  the  anus  may  usually  be  relieved 
by  calomel  ointment  (calomel,  5i ;   vaseline,  S^). 

The  chief  complications  which  may  occur  during  the  after- 
treatment  are  retention  of  urine,  haemorrhage,  tedious  ulcera- 
tion, and  contraction  of  the  anus.  The  surgeon  should  make 
sure  that  healing  has  been  sound  before  the  patient  passes 
out  of  his  view.  The  patient  should  be  warned  against  con- 
stipation. 


CHAPTER   XXXII 

OPERATIVE   TREATMENT  OF   ANAL   FISTULA, 

FISSURE  AND  ULCER 

The  Varieties  of  Fistula  in  Ano  are  conveniently  divided  as 
follows ;  (i)  Complete,  in  which  there  are  distinct  external 
and  internal  openings.  (2)  Blind  external,  in  which  an  external 
opening  alone  exists.  In  not  a  few  of  these  cases  there  is  an 
internal  opening,  but  from  its  being  very  small  or  situated  in 
an  unexpected  place,  it  is  overlooked.  (3)  Blind  internal,  in 
which  the  internal  opening  alone  exists,  the  skin  being  sound. 

Both  the  openings  are  usually  situated  within  an  inch  of 
the  anus,  and  most  commonly  within  half  an  inch  of  that  part. 
The  external  opening  may  be  very  small,  may  be  obscured  by 
a  fold  of  the  skin,  and  may  only  be  detected  by  squeezing  pus 
out  of  it.  The  tract  of  the  sinus  can  often  be  made  out  as  a 
hard  cord  running  in  the  wall  of  the  bowel. 

The  site  of  the  internal  opening  may  sometimes  be  detected 
as  a  slight  depression  or  papilla,  or  it  may  be  demonstrated 
by  the  probe.  In  any  case  of  doubt  the  finger  may  be  dried 
and  introduced  into  the  bowel,  and  retained  there  while  a  little 
iodine  is  injected  into  the  sinus.  A  brown  stain  upon  the  finger 
would  prove  that  an  internal  opening  existed,  although  it  may 
not  have  been  actually  demonstrated. 

The  examination  of  a  fistula  should  be  very  carefully  con- 
ducted ;  small  phable  probes  should  be  used,  and  in  any  case 
of  difficulty  a  speculum  should  be  employed.  It  must  never 
be  forgotten  that  the  connection  between  the  mucous  and 
muscular  coats  of  the  bowel  is  comparatively  lax,  and  that  a 
large  steel  director,  roughly  used,  will  pass  with  great  readiness 
through  the  submucous  tissue,  and  will  give  rise  to  conceptions 
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of  burrowing  sinuses  which  exist  only  as  results  of  the  surgeon's 
bungling. 

To  Percival  Pott  is  due  the  credit  of  introducing  the  present 
method  of  operating.  It  was  a  common  practice  in  his  time 
to  excise  the  entire  sinus.  It  is  still  common  to  hear  the  un- 
educated classes  speak  of  having  a  fistula  "  cut  out."  Pott 
demonstrated  the  possibility  of  curing  fistula  by  simple 
incision. 

Operation. — The  patient  is  prepared  in  the  same  manner 
as  is  described  in  the  previous  chapter  (page  707). 

He  is  placed  in  Uthotomy  position,  and  is  secured  there  by 
a  Clover's  crutch.  It  is  assimied  that  an  external  opening 
exists.  A  Brodie's  probe-pointed  fistula  director  is  introduced 
into  the  fistula,  and  is  passed  into  the  bowel  through  the  in- 
ternal opening.  Not  the  very  least  force  must  be  employed. 
The  internal  opening  might  have  been  already  examined,  and 
the  passing  of  the  probe  may  be  carried  out  while  a  speculum 
keeps  the  inner  opening  in  view.  If  the  director  does  not  easily 
pass,  a  flexible  or  specially  bent  probe  may  be  introduced. 
If  the  probe  is  found  to  present  under  the  thinned  mucous 
membrane  in  a  case  in  which  no  internal  opening  exists,  the 
point  of  the  director  should  be  thrust  through  the  mucous 
membrane  at  the  thinnest  spot.  In  every  case,  when  possible, 
the  probe  should  be  passed  while  the  left  fore-finger  occupies 
the  rectum  and  acts  as  a  guide. 

In  a  simple  case  in  which  the  inner  orifice  is  low  down,  the 
point  of  the  director  may  be  engaged  upon  the  tip  of  the  left 
fore-finger  (lying  in  the  rectmn),  and  may  be  cautiously  brought 
outside  the  anus.  Nothing  then  remains  but  to  slit  up  the 
fistula  with  a  sharp-pointed  curved  bistoury. 

When  the  inner  opening  is  high  up,  persistent  attempts 
to  bring  the  point  of  the  director  out  of  the  anus  may  lead  to 
undue  laceration  of  the  part. 

In  such  a  case,  the  sphincter  having  been  very  fully  dilated, 
the  interior  of  the  bowel  must  be  well  exposed  by  means  of 
a  suitable  speculum  and  well  illuminated  by  means  of  a  small 
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electric  lamp.  The  division  is  then  made  while  the  parts  are 
in  full  view  of  the  operator. 

After  the  division  of  the  fistula  comes  the  most  delicate 
part  of  the  operation — the  search  for  secondary  fistulae,  for 
burrowing  tracts,  and  for  diverticula  from .  the  primary  sinus. 
For  this  examination  again  are  needed  a  well-stretched  sphincter, 
a  speculum,  rapid  sponging,  a  good  light,  and  suitable  probes. 

The  finger  should  search  for  any  tracts  of  indurated  tissue, 
and  the  surgeon  should  note  if  the  escape  of  a  bead  of  pus  follows 
pressure  in  any  direction. 

Any  secondary  sinuses  must  be  treated  as  their  condition 
indicates.  Those  which  burrow  beneath  the  mucous  membrane 
should  be  slit  up  for  their  entire  length.  No  object  is  gained 
by  sparing  the  mucous  membrane,  and .  hesitating  and  incom- 
plete incisions  will  always  be  regretted.  In  no  case,  however, 
must  the  internal  sphincter  be  completely  divided;  such  treatment 
is  almost  sure  to  lead  to  permanent  incontinence  of  faeces. 
Secondary  sinuses,  which  pass  away  from  the  rectum,  must  be 
liberally  slit  up.  When  this  involves  too  great  a  division  of 
the  soft  parts,  they  may  be  freely  opened  into  the  original 
woimd,  may  be  dilated  with  dressing  forceps  and  the  finger, 
and  well  scraped  with  a  sharp  spoon  or  seared  with  the  actual 
cautery,  and  then  well  stuffed  with  gauze. 

All  the  pulpy  granulation  tissue  which  is  met  with  about 
fistulae  should  in  every  case  be  scraped  away.  The  surgeon 
should  endeavour  to  leave  as  clean  and  fresh  a  wound  as  possible. 

In  the  division  of  the  fistula  the  anal  margin  is  of  necessity 
in  every  case  divided,  and  in  order  that  the  section  of  the  muscle 
fibres  should  be  as  direct  as  possible,  the  knife  should  always 
cut  its  way  into  the  bowel  at  right  angles  to  the  anal  margin. 

If  any  piles  exist,  they  should  be  removed  at  the  time  of 
the  operation,  and  all  ill-nourished  flaps  and  tags  of  inflamed 
and  undermined  skin  should  be  cut  away. 

In  old-standing  cases,  when  the  edges  of  the  fistula  are  very 
indurated  and  callous,  Salmon's  "  back  cut  '*  may  be  carried 
out.     After  the  usual  division  of  the  fistula,  a  linear  cut  is  made 
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through  the  dense  tissue  of  the  fistula,  and  through  that  portion 
of  the  sphincter  muscle  which  is  outside  the  tract  of  the  fistula. 

In  certain  blind  external  fistula  the  sinus  extends  as  far 
as  the  levator  ani,  and  then  turns  abruptly  away  from  the 
rectum,  instead  of  burrowing  down  between  the  sphincters.  In 
such  cases  division  of  the  sphincter  would  effect  no  good,  but 
the  sinus,  on  the  other  hand,  should  be  very  freely  laid  open 
from  the  external  orifice,  should  be  scraped  out,  and  then  dressed 
from  the  bottom. 

In  blind  internal  fistula  the  site  of  the  threatened  external 
opening  may  be  indicated  by  a  Uttle  redness  of  the  skin,  or  by 
induration  or  fluctuation,  or  the  tract  of  the  sinus  may  be  marked 
by  an  indurated  cord. 

In  any  such  case  a  knife  thrust  through  the  skin  at  the 
point  indicated  would  open  the  sinus,  and  allow  of  a  director 
being  introduced,  and  of  the  operation  being  concluded  in  the 
usual  way. 

Failing  such  indication,  a  speculum  should  be  introduced, 
and  the  inner  aperture  sought  for.  When  it  is  found,  the  end 
of  a  probe  bent  very  much  upon  itself  is  introduced,  and  the 
point  is  made  to  project  towards  the  skin.  Upon  this  project- 
ing point  the  first  incision  is  made. 

In  cases  of  horseshoe  fistula,  in  which  an  external  opening 
on  either  side  of  the  anus  commimicates  with  a  single  internal 
opening,  usually  at  the  back  of  the  bowel,  it  is  undesirable  to 
cut  through  the  sphincter  on  both  sides.  If  this  be  done,  much 
loss  of  power  will  result.  It  is  better  to  divide  the  sphincter 
on  one  side,  and  to  dilate  the  other  side  of  the  fistula  to  its  utmost 
from  the  wound  thus  made,  and  to  scrape  it  well.  The  cavity 
thus  produced  can  then  be  dressed  from  the  bottom.  If,  later, 
it  should  become  necessary  to  cut  through  the  anal  margin 
upon  the  opposite  side,  much  less  loss  of  power  results  than 
is-  the  case  when  the  sphincter  is  divided  in  two  places  at  one 
sitting. 

When  the  sinus  extends  far  uj>  along  the  bowel,  it  should  still 
be  the  practice  to  sUt  up  the  imdermined  tissues.    When,  how- 
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ever,  the  thickness  of  the  structures  to  be  divided  renders  it 
probable  that  much  bleeding  may  ensue,  the  knife  can  be  carried 
up  as  far  as  appears  desirable,  and  the  highest  part  of  the  sinus 
may  then  be  treated  by  means  of  dilatation  and  scraping  or 
by  the  actual  cautery. 

When  multiple  fistulca  exist,  burrowing  in  various  directions, 
it  is  well  to  adhere  to  the  rule  of  dividing  the  sphincter  in  one 
place  only.  The  sinuses  are  slit  up  in  all  directions,  granulation 
tissue  is  scraped  away,  undermined  skin  is  excised,  iistulae  which 
cannot  be  cut  open  are  dilated,  scraped,  and  dressed  from  the 
bottom.  In  these  cases  one  or  even  more  subsequent  operations 
may  be  called  for.  The  rectum  should  always,  in  such  cases, 
be  examined  for  stricture  or  extensive  ulceration,  as  some 
such  underlying  condition  is  often  the  cause  of  multiple 
fistulae. 

After-treatment. — It  may  almost  be  said  that  the  after- 
treatment  of  the  case  is  of  more  importance  than  the  operation. 
When  all  bleeding  has  been  checked,  the  parts  should  be  weU 
dried,  and  a  folded  piece  of  lint,  or,  better  still,  a  strip  of  iodo- 
form gauze,  should  then  be  lightly  packed  into  the  incision. 
A  large  pad  of  wool  is  applied  over  the  part  to  maintain  pres- 
sure, and  to  overcome  any  inclination  to  strain,  and  is  fixed  in 
place  by  a  T-bandage.  This  outer  dressing  can  be  replaced 
later  by  a  sanitary  towel  only.  A  morphia  suppository  may 
be  employed.  In  forty-eight  hours  the  first  dressing  should  be 
removed,  the  part  well  washed,  and  re-dressed.  The  dressing 
consists  of  a  folded  piece  of  lint  or  of  gauze  firmly  packed  in 
the  wound.  It  may  be  moistened  with  oil,  or  with  calomel 
or  other  ointment,  or  be  dusted  with  boric  acid.  The  whole 
of  the  gap  or  gaps  made  by  the  operation  must  be  well  and 
carefully  stuffed  from  the  bottom. 

The  part  should  be  dressed  night  and  morning,  and  after 
each  action  of  the  bowels.  Scrupulous  cleanliness  must  be 
insisted  upon.  A  hip-bath  may  be  taken  daily  after  the  action 
of  the  bowels. 

The  bowels  should  at  first  be  kept  confined,  but  should  be 
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opened  by  means  of  a  dose  of  castor-oil  on  the  third  or  fourth 
day.    It  must  be  seen  that  they  act  regularly  after  this. 

The  discharge  will  be  free  for  about  the  first  ten  days. 

The  dressing  may  need  to  be  changed  from  time  to  time, 
and  the  lint  may  be  soaked  with  sulphate  of  zinc  lotion,  with 
a  nitrate  of  silver  solution,  with  the  compound  tincture  of 
benzoin,  with  weak  iodine,  or  with  such  other  drug  as  the  surgeon 
employs  in  like  cases. 

The  parts  may  be  over-dressed,  and  the  skin  around  be 
kept  in  a  condition  of  irritable  inflammation.  Every  care  must 
be  taken  that  the  skin  does  not  heal  over  prematurely,  and  a 
constant  watch  must  be  kept  for  burrowing  sinuses  and  for  under- 
mining of  the  skin.  "  Pockets  "  for  pus  soon  form,  and  good 
drainage  should  be  maintained  throughout. 

The  diet  should  be  simple,  but  not  meagre.  Every  means 
should  be  taken  to  improve  the  general  health. 

The  operation  will  probably  involve,  in  an  ordinary  case, 
confinement  in  bed  for  some  fourteen  days,  followed  by  another 
week  or  so  in  the  house.  In  a  complex  case,  with  many  deep 
sinuses,  the  after-treatment  may  extend  over  many  months. 
Rest  is  all-important,  and  the  healing  process  is  very  distinctly 
retarded  by  too  early  movement.  Change  of  air  will  often  do 
more  for  an  indolent  sinus  than  wiU  the  most  elaborate  dressing. 
Some  loss  of  power  over  the  sphincter  will  be  noticed  for  a  little 
while.  It  is  generally  regained  within  three  weeks.  A  perma- 
nent weakening  of  the  anus  may  result,  but  it  is  very  uncommon. 

Other  Methods  of  Operating*. — Some  surgeons  employ 
specially-constructed  scissors  for  dividing  the  fistula,  but  no 
particular  advantage  can  be  claimed  for  them. 

The  division  of  the  tissues  about  a  fistula  by  the  thermo- 
cautery, the  galvanic  ^craseur,  or  the  wire  icraseur,  has  nothing 
to  recommend  it. 

The  treatment  of  fistula  by  the  elastic  ligature  was  at  one 
time  extensively  employed.  It  is  attended  by  no  haemorrhage, 
and  was  recommended  for  cases  of  deeply-extending  fistulae. 
The  ligature  is  made  of  a  solid  cylindrical  rubber  cord,  one- 
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tenth  of  an  inch  in  diameter.  One  end  of  the  loop  is  introduced 
along  the  sinus  by  means  of  a  special  director,  while  the  other 
end  hangs  in  the  rectum.  A  pewter  ring  is  then  threaded  over 
the  two  ends,  and  as  the  hgature  is  drawn  tight  the  ring  is  made 
to  clamp  the  two  cords  by  compressing  it  with  necrosis  forceps. 
The  ligature  is  allowed  to  cut  its  own  way  out.  This  it  will 
effect,  on  an  average,  in  six  days.  There  is  httle  to  recommend 
the  measure,  which  is  attended  by  no  little  pain. 

In  individuals  suffering  from  haemophiha,  it  is  probable  that 
the  risks  of  bleeding  would  be  as  great  after  the  use  of  the  ligature 
as  after  the  use  of  the  knife. 

Nor  has  it  been  shown  that  the  after-treatment  is  shortened 
by  this  method. 

FISSURE   AND   ULCER 

The  condition  conmionly  known  as  fissure  in  ano  is  prac- 
tically always  an  ulcer,  which,  owing  to  the  contraction  of  the 
sphincter,  has  been  narrowed  from  side  to  side  to  resemble  a 
fissure  running  in  the  long  axis  of  the  gut ;  its  nature  can  be 
determined  by  dilating  the  sphincter. 

In  a  large  number  of  cases  it  is  caused  by  tearing  down  one 
of  the  anal  valves,  an  ulcer  being  left  above,  the  (Edematous 
valve  persisting  and  forming  the  so-called  "  sentinel  pile." 

Indications  for  Operation. 

1.  Where  palliative  methods  of  treatment  have  failed. 

2.  Where  the  pain  is  severe  and  long  continued,  or  there 

have  been  many  relapses. 

Operation. — These  cases  are  often  treated  in  out-patient 
departments,  but  such  a  practice  is  to  be  avoided.  The  patient 
should  be  in  bed  for  a  few  days  before  operation,  and  the  same 
preparations  made  as  for  other  rectal  operations.  The  in- 
continence which  often  results,  and  lasts  for  a  day  or  two,  can 
also  only  be  dealt  with  if  the  patient  is  in  bed. 

The  patient  is  anaesthetised  and  placed  in  the  lithotomy 
position.  The  anus  being  then  well  dilated,  the  ulcer  is 
brought   well  into  view  ;    its   base   and   the   superficial   fibres 
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of  the  external  sphincter  are  divided  in  the  long  axis  of  the  gut, 
care  being  taken  that  the  incision  is  made  deepest  at  the  lower 
border  of  the  ulcer,  so  that  a  ridge  is  not  formed  which  the 
faeces  would  tear  (Curling). 

Other  operations,  such  as  cutting  from  within  outwards, 
simple  dilatation  of  the  sphincter,  and  excision  with  suture,  have 
been  recommended,  but  the  above  operation  is  so  simple  and 
so  uniformly  satisfactory  that  these  others  are  unnecessary. 


CHAPTER    XXXIII 

OPERATIVE  TREATMENT  OF  PROLAPSE 

It  is  usual  to  divide  prolapse  of  the  rectum  into  two  classes. 
The  partial  form  is  that  in  which  the  mucous  membrane  is 
alone  extruded,  and  in  which  the  muscular  coat  remains 
unchanged  in  position.  The  complete  form  is  that  in  which 
all  the  coats  of  the  rectum,  including  the  peritoneal  covering, 
are  extruded,  and  are  involved  in  the  prolapse.  The  partial 
prolapse  is  usually  of  slight  extent,  and  may  measure  but  an 
inch  or  two  in  length.  In  the  complete  variety  the  protrusion 
is  more  extensive,  and  may  measure  as  much  as  six  inches,  or 
even  more. 

The  methods  of  treating  prolapse  by  operation  are  numerous. 
Many  of  these  have  fallen  entirely  into  disuse,  while  some 
appear  to  have  commended  themselves  to  few  besides  the  actual 
inventors. 

It  is  needless  to  describe  the  treatment  by  the  injection  of 
various  fluids  into  the  ischio-rectal  fossa.  Removal  of  the  mass 
by  the  galvanic  or  cold  wire  Scraseur  has  not  proved  to  be  an 
encouraging  procedure  ;  and  the  same  may  be  said  of  the  "  radical 
cure  "  by  means  of  elastic  ligatures,  aided  by  the  liberal  application 
of  chloride  of  zinc. 

Indications  for  Operation. 

1.  Alterations  in  the  mucous  membrane,  such  as  ulcer- 

ation, causing  haemorrhage. 

2.  A  large  prolapse  which  has  existed  for  a  long  time. 

3.  In  children  only  those  cases  which  have  resisted  all 

other  forms  of  treatment,  and  in  which  the  bowel 
is  more  or  less  continuously  down. 

4.  Incontinence  of  faeces. 
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I.  Treatment  by  Caustics  or  the  Cautery. — ^The  bowels 
having  been  evacuated  according  to  the  method  advised  in 
preparing  a  patient  for  operation  for  haemorrhoids  (page  707), 
the  subject  is  placed  in  the  Uthotomy  position,  and  the  thighs 
are  secured  by  a  Clover's  crutch. 

With  a  little  manipulation  the  prolapse  can  usually  be  made 
to  protrude,  or  it  may  be  drawn  down  with  forceps.  It  is  then 
well  dried  with  cotton  wool,  and  is  ready  for  the  application 
of  the  caustic  or  cautery. 

The  usual  caustic  employed  is  strong  nitric  acid.  This  is 
painted  over  the  whole  of  the  exposed  surface,  care  being  taken 
that  none  of  the  acid  touches  the  verge  of  the  anus  or  the  skin. 
The  part  is  then  well  oiled  and  returned,  and  the  rectum  is 
lightly  stuffed  with  gauze  soaked  in  oil.  Outside  the  anus  a 
supporting  pad  of  wool  is  fixed  firmly  in  position  by  a  T-bandage. 

If  the  actual  cautery  be  employed,  the  iron,  heated  to  a 
duU-red  heat,  is  apphed  to  the  whole  length  of  the  prolapse,  in 
the  form  of  a  series  of  lines  in  the  long  axis  of  the  bowel.  Four 
of  such  linear  bums  at  equal  distances  from  one  another  will 
suffice.  The  width  of  each  line  will  be  about  one-fourth  of  an 
inch.  The  bum  should  be  sufficiently  deep  to  sear,  but  not 
actually  destroy,  the  mucous  membrane. 

The  operation  should  be  performed  quickly,  and  the  pro- 
lapse at  once  returned,  before  any  swelling  takes  place. 

To  carry  out  this  measure,  it  is  essential  that  the  prolapse 
should  be  extruded. 

A  morphia  suppository  is  introduced  into  the  boweJ,  and 
after  it  a  slight  plug  of  well-oiled  gauze.  The  anal  region  is 
then  well  supported  by  a  substantial  pad  of  wool  under  a  finn 
T-bandage. 

The  after-treatment  involves  lying  in  bed  for  two  or  three 
weeks.  The  plug  of  gauze  is  removed  from  the  rectum  in 
twenty-four  hours.  Opium  will  be  needed  to  overcome  the 
disposition  to  strain  which  is  often  complained  of.  Flatus  is 
got  rid  of  by  passing  a  rectal  tube  two  or  three  times  a  day  as 
required.    The  bowels  should  be  opened  with  castor-oil  on  the 
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fourth  day.  An  oil  enema  may  assist  the  process.  The  motion 
should  be  passed  while  the  patient  lies  upon  the  side,  as  described 
in  the  section  on  the  excision  of  piles  (page  720).  There  must 
be  no  straining,  and  no  bed-plan  must  be  employed.  After  the 
fourth  day  the  bowels  should  be  made  to  act  daily. 

2.  Treatment  by  Excision. — This  operation  may  be  illus- 
trated by  two  actual  cases — one  of  partial  and  the  other  of 
complete  prolapse,  both  treated  by  excision. 

An  account  of  this  operation,  with  three  illustrative  cases, 
has  been  given  in  a  paper  pubUshed  by  one  of  us  (F.  T.)  in  the 
Lancet  for  March  ist,  1890.  Cases  of  excision  of  the  prolapsed 
bowel  have  been  reported  by  Mr.  S.  Partridge,  Mr.  Raye,  and 
others.  (See  Indian  Annals  of  Medical  Science,  No.  xxvii., 
page  237  ;   and  Lancet,  July  loth,  1886.) 

Case  of  Partial  Prolapse. — Man  aged  thirty-seven  ;  length 
of  prolapse  live  inches.  The  patient  was  prepared  as  for  the 
operation  for  piles,  was  placed  in  lithotomy  position,  and 
secured  by  Clover's  crutch.  The  buttocks  were  well  raised, 
partly  for  the  purpose  of  bringing  the  region  in  more  con- 
venient position  for  operation,  and  partly  that  the  coils  of 
small  intestine  might  be  to  some  extent  withdrawn  from  the 
pelvic  floor  in  the  event  of  there  being  any  protrusion  of  the 
peritoneum.  After  a  thorough  dilatation  of  the  sphincter,  the 
first  step  of  the  operation  consisted  in  demonstrating  the  full 
extent  of  the  prolapse.  The  mucous  membrane  within  the 
lumen  of  the  prolapse  was  seized,  at  some  height  above  the 
aperture  in  the  bowel,  \yith  tongue  forceps,  and  pulled  down. 
Three  pairs  of  such  forceps  were  employed,  and  were  applied 
at  different  points  on  the  rectal  wall ;  and  when  it  was  evident 
that  the  whole  of  the  relaxed  mucous  membrane  was  entirely 
drawn  down,  the  forceps  were  allowed  to  remain  attached. 
They  served  to  indicate  the  real  apex  of  the  protrusion,  and 
to  allow  a  hold  to  be  taken  of  the  part,  while  their  weight  pre- 
vented any  great  recession  of  the  everted  mucous  membrane. 

A  circular  cut  was  now  made  around  the  base  of  the  prolapse, 
at  the  exact  spot  where  the  skin  joined  the  mucous  membrane. 
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The  incision  involved  the  mucous  membrane  only.  This  mucous 
membrane  was  next  dissected  off,  the  whole  of  it  being  turned 
down  like  a  cuff. 

It  was  dissected  up  with  scissors  and  forceps  only.     WTien 
the  separation  was  complete,  the  prolapse  had  an  hour-glass 
shape,  the  waist  of  the  hour-glass  corresponding  to  the  site  of 
the  apex  of  the  protrusion.     Nothing  but  a  raw  surface  was 
visible,   and   the  prolapse  was,   of  course,   doubled  in   length. 
The  bleeding  was  quite  insignificant.      The  object  of  this  dis- 
section was  to  demonstrate  clearly  the  nature  of  the   tissues 
forming  the  prolapse,  which  were  about  to  be  excised.     Both 
sphincters  could  be  defined.     The  left  fore-finger  was  now  intro- 
duced into  the  lumen  of  the  prolapse,  and  it  was  ascertained 
that  the  protrusion  was  composed  of  mucous  membrane  only. 
The   layer   of  mucous  membrane — the   inner  layer — ^was  next 
divided  at  the  level  of  the  anus  with  scissors.     As  each  inch  or 
so  was  divided,  the  cut  margin  was  seized  with  pressure  forceps. 
This  allowed  of  the  immediate  arrest  of  all  bleeding,  and  also 
prevented  the  mucous  membrane  from  being  withdrawn  into 
the  rectum.     The  prolapse  was  in  this  way  completely  excised, 
and  some  six  or  eight  pressure  forceps  were  left  attached  to 
the  cut  mucous  membrane  of  the  rectum.    The  forceps  were 
removed,  bleeding  points  were  ligatured,  and  the  mucous  mem- 
brane was  then  attached  to  the  skin  at  the  margin  of  the  anus 
with  sutures   of  silkworm   gut.     Eight   vessels  were  ligatured, 
and  fifteen  sutures  were  applied. 

The  part  was  dressed  with  wool  dusted  with  iodoform.  The 
bowels  were  opened  on  the  fifth  day  ;  the  sutures  were  removed 
on  the  tenth.  At  the  end  of  four  weeks  the  parts  were  sound, 
and  the  function  of  the  anus  was  entirely  restored. 

Case  of  Complete  Prolapse, — Man  aged  thirty-six  ;  prolapse 
measured  five  inches  in  length.  Its  circumference  at  the  base 
was  no  less  than  ten  and  a  half  inches.  The  operation  was 
commenced  in  the  manner  already  described.  The  mucous 
membrane  forming  the  outer  wall  of  the  prolapse  was  separated 
all  round,  as  in  the  above  case,  the  knife  traversing  the  skin 
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close  to  its  line  of  junction  with  the  mucous  membrane.  The 
protrusion,  quite  bared  of  mucous  membrane,  was  now  exposed. 
It  felt  hard  and  firm,  except  at  its  anterior  part,  close  to 
the  anus.  Here  there  was  evidence  of  a  protrusion  of  peri- 
toneum. The  wall  of  the  cone  was  at  this  point  flaccid,  and 
compared  very  markedly  with  the  firm  wall  presented  by  the 
rest  of  the  prolapse.  The  buttocks  had  been  well  raised,  to 
hinder  the  protrusion  of  any  coils  of  small  intestine,  and  no 
evidence  of  such  a  hernia  existed.  The  prolapse  at  the  level 
of  the  anus  was  then  cut  across — i.e,  at  the  very  base  of  the 
cone.  The  anterior  wall  was  divided  first,  and  the  peritoneal 
cavity  opened  ;  the  opening  was  at  once  plugged  with  a  sponge. 
The  rest  of  the  prolapse  was  then  severed  rapidly  with  scissors 
in  the  manner  already  described.  The  peritoneal  wound  was 
closed  by  seven  points  of  the  finest  catgut.  The  divided  end 
of  the  bowel  was  then  attached  to  the  margin  of  the  anus,  all 
haemorrhage  having  been  arrested.  The  sutures  involved  the 
skin,  the  whole  thickness  of  the  wall  of  the  rectum,  and  as  much 
as  possible  of  the  subcutaneous  structures  about  the  anus.  Silk- 
worm gut  was  employed.  The  bowels  were  opened  on  the 
seventh  day  ;  no  sutures  were  removed  until  the  thirteenth  day. 
The  patient  got  up  on  the  nineteenth  day.  The  wound  healed 
soundly,  without  a  drop  of  pus.  Control  over  the  anus  was 
slowly  regained,  and  the  patient  was  discharged  "  cured  "  at 
the  end  of  six  weeks. 

In  some  cases  it  is  found  that  after  replacement  of  the  pro- 
lapse, the  sphincter  is  weak  and  patulous  ;  such  cases  may 
be  due  simply  to  dilatation  by  the  prolapsed  portion  of  mucous 
membrane,  and  will,  in  this  case,  recover  soon  after  the  con- 
dition of  the  membrane  has  been  remedied.  In  other  cases, 
however,  the  sphincter  may  be  permanently  relaxed  or  may 
be  paralysed.  In  such  cases  further  treatment  to  the  anus 
itself  will  be  found  necessary.  This  treatment  may  be  along 
two  lines : 

1.  Excision  operations. 

2.  Injection  of  parafiin  beneath  the  mucous  membrane. 
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1.  Excision  Operations. — Oval  areas  of  skin  and  mucous 
membrane  are  removed,  the  long  axis  of  the  oval  passing  from 
the  skin  of  the  perineum,  across  the  anal  margin,  to  the  pro- 
lapsed mucous  membrane.  The  widest  area  of  the  oval  is  made 
at  the  anal  junction.  Two  flaps  are  usually  removed,  and  one 
of  them  may  be  sufficiently  deepened  to  include  a  portion  of 
the  sphincter.  The  areas  are  then  sewn  up  transversely,  the 
anus  thus  being  narrowed.  The  operation  resembles  that  of 
perineo-colporraphy,  as  applied  to  prolapse  of  the  uterus.  It 
must  be  distinguished  from  the  old  operation  of  excision  of  oval 
flaps  of  mucous  membrane  alone  for  cases  where  the  anus  was 
not  affected  ;  such  are  unnecessary,  for  should  these  cases  not 
5neld  to  treatment  with  the  cautery,  they  will  usually  require 
the  form  of  excision  described  previously. 

Mayo  Robson  {Prad.,  February,  1903)  has  described  an  opera- 
tion of  making  a  semilunar  incision  parallel  to  the  anterior  margin 
of  the  anus  ;  this  is  deepened,  and  if  necessary  the  sphincter 
reconstructed,  and  the  wound  is  then  sewn  up  transversely. 

2.  lEjection  of  ParafBn.— This  method,  perfected  by  Mr. 
Stephen  Paget,  has  for  its  object  the  replacement  of  a  flexible 
tube,  capable  of  being  inverted,  by  a  hard  and  rigid  tube,  and 
has  been  used  by  him  with  success  in  cases  where  operative 
treatment  had  failed. 

The  paraffin  used  should  have  a  melting  point  of  between 
110°  and  120°  F.  It  should,  of  course,  be  carefully  sterilised, 
being  conveniently  kept  in  sterihsed  bottles.  Before  use  it 
may  be  liquefied  by  placing  it  in  hot  water.  A  metal  syringe, 
also  heated,  should  be. used,  and  to  prevent  rapid  cooling  of 
the  needle,  and  consequent  setting  of  the  paraffin  within  it 
during  use,  this  may  have  a  thick  metal  collar  up  to  within 
a  half  or  quarter  inch  of  the  point,  as  advised  by  Mr.  Stephen 
Paget. 

The  patient  is  anaesthetised  and  placed  in  the  lithotomy 
position.  The  rectal  mucous  membrane  is  then  pulled  down 
as  far  as  possible,  and  the  paraffin  injected  in  two  or  three  areas 
under  the  highest  part  of  the  mucous  membrane.    This  is  then 
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replaced,  and  the  injection  again  carried  out,  and  continued 
until  the  level  of  the  anus  is  reached.  Paget  states  that  the 
paraffin  must  be  kept  away  from  the  urethra  and  bladder. 
Burgess  {Lancet,  1904)  advises  that  the  paraffin  should  be  in- 
jected in  three  places  equidistant  from  one  another  round  the 
lumen  of  the  gut,  so  that  when  the  paraffin  is  injected  a  triangular 
slit  is  formed.  This  is  repeated  lower  down,  but  so  that  the 
apices  of  this  triangle  are  opposite  the  bases  of  the  first  triangle. 
Three  tiers  are  usually  sufficient.  The  patient  is  kept  in  bed 
and  the  bowels  are  allowed  to  act  spontaneously.  The  good 
results  are  said  to  be  immediate. 

Comment. — Of  the  value  of  the  measures  above  described 
considerable  differences  of  opinion  have  been  expressed. 

Speaking  from  our  own  experience  of  these  operations,  we 
would  venture  the  opinion  that  the  treatment  by  strong  nitric 
acid  is  barbarous  and  uncouth,  and  a  survival  of  the  surgery 
of  past  ages.  It  is  very  painful.  It  has  been  followed  by 
sloughing  and  acute  inflammation  of  the  rectum,  and  has  led 
to  severe,  and  even  fatal,  haemorrhage,  and  also  to  stricture. 

The  treatment  by  means  of  the  actual  cautery  appears  to 
be  fairly  well  suited  to  mild  forms  of  the  trouble  which  have 
resisted  all  modes  of  treatment  short  of  those  by  operation. 
The  measure  is  painful,  a  severe  degree  of  inflammation  is 
excited,  some  sloughing  is  inevitable,  and  the  special  dangers 
of  a  bum  are  introduced.  The  depth  of  the  bum  is  not  easily 
regulated,  and  stricture  may  form  on  the  one  hand  or  a  relapse 
occur  on  the  other. 

For  severe  cases  the  treatment  by  excision  is  distinctly  the 
best. 

A  clean  incision  is  made,  the  operation  area  is  reduced  to 
a  minimum,  no  damaged  bowel  is  left  in  the  pelvis,  haemor- 
rhage may  be  rendered  practically  impossible,  and  the  after- 
treatment  is  of  comparatively  short  duration. 

Inasmuch  as  the  parts  are  cleanly  excised,  and  the  whole 
of  the  operation  is  conducted  without  the  anus,  the  risk  of  sub- 
sequent  stricture  must   be   small.     As   regards   the   operative 
2  V 
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treatment  in  the  more  severe  cases,  where  changes  have  occurred 
in  the  anal  canal  and  sphincters,  it  is  doubtful  if  much  permanent 
good  can  be  done  by  a  plastic  operation,  for  the  sphincter,  even 
if  sufficiently  shortened  at  the  time  of  operation  to  remedy  the 
prolapse,  in  time,  if  the  contractile  power  is  lost,  gradually  yields, 
and  the  prolapse  returns. 

The  method  of  paraffin  injection  seems  at  first  sight  to  be 
a  satisfactory  one  of  dealing  with  the  condition,  but  the  following 
questions  have  to  be  considered. 

Is  it  reUable  and  permanent  ?  Those  who  have  carried  it 
into  effect  claim  that  it  is  immediately  followed  by  good  results, 
and  satisfactorily  keeps  the  mucous  membrane  in  its  normal 
position.  As  to  its  permanency,  little  can  as  yet  be  said.  Cases 
have  not  yet  been  observed  long  enough  for  a  just  conclusion 
to  be  arrived  at,  but  some  have  been  reported  where  parafiin 
has  been  injected  under  the  skin  and  has  ultimately  been  ab- 
sorbed, and  the  operation  has  had  to  be  repeated  ;  and  this 
material  has  been  used  to  fill  bone  cavities,  it  being  in  time 
satisfactorily  absorbed  and  replaced  by  new  bone.  So  that 
by  analogy  it  would  appear  that  the  operation  is  only  temporary 
and  might  have  to  be  repeated,  and  it  might  have  to  be  left 
to  the  patient  to  decide  whether  these  repeated  operations,  small 
though  they  might  be,  would  be  of  less  inconvenience  to  him 
than  the  presence  of  the  prolapsed  rectum. 

If  permanent,  is  it  free  from  risk  ?  Sepsis  and  embolism 
have  followed  soon  after  the  use  of  this  method.  If  proper  pre- 
cautions are  taken,  the  risk  of  this  sequela  should  be  small,  but  it 
has  to  be  considered ;  whether,  if  permanent,  it  would  later  lead 
to  suppuration  or  ulceration  cannot  yet  be  determined.  The 
paraffin  may  itself,  as  a  foreign  body,  lead  to  dangerous  S3mip- 
toms.  Thus,  if  care  be  not  taken  to  avoid  the  urethra  and 
bladder,  these  structures  may  be  compressed,  and  cases  have 
also  been  recorded  where  its  use  for  prolapse  of  the  uterus  has 
been  followed  by  obstruction  of  the  large  gut.  At  present, 
therefore,  this  method  is  still  upon  trial,  and  should  not  be  too 
readily  accepted. 


CHAPTER   XXXIV 
EXCISION  OF  THE  RECTUM 

Excision  of  the  rectum,  or  proctectomy,  is  carried  out  in  certain 
cases  of  malignant  disease  involving  the  lower  part  of  the  rectum. 
The  operation  has  also  been  employed  in  examples  of  extensive 
and  intractable  non-malignant  stricture  of  the  rectum,  especially 
when  associated  with  widespread  ulceration.  As,  however, 
such  applications  of  the  procedure  are  exceedingly  rare,  the 
present  chapter  will  be  confined  to  excisions  performed  in 
cases  of  cancer. 

The  term  excision  of  the  rectum  is  a  little  misleading,  inas- 
much as  the  excision  seldom  involves  the  entire  rectum,  as  it 
is  anatomically  defined.  It  is  usually  restricted  to  the  removal 
of  a  comparatively  small  part  of  the  bowel. 

The  operation  is  the  subject  of  very  considerable  differences 
of  opinion,  these  differences  being  for  the  most  part  concerned 
with  the  advantages  to  the  patient  to  which  the  operation  may 
lay  claim. 

The  value  of  the  procedure  is  discussed  in  subsequent  sections, 
and  it  is  only  necessary  to  say  here  that  excision  of  the  rectum 
is  not  to  be  Hghtly  undertaken,  and  that  the  measure  has  been 
distinctly  disappointing  in  its  results.  In  not  a  few  instances 
the  patient  has  gained  little  from  the  operation  but  increased 
discomfort,  and  his  life  has  been  extended  for  no  longer  a  time 
than  would  have  attended  a  simple  colotomy.  Many  cases, 
however,  which  have  been  treated  by  one  or  other  of  the  methods 
described  below  can  now  be  claimed  as  cures — i.e.  there  has 
been  no  sign  of  recurrence  after  three  years, — and  although  the 
majority  of  such  are  undoubtedly  selected  cases,  yet  such  evidence 
as  they  afford  is  strongly  in  favour  of  a  radical  operation  being 
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done,  provided  that  the  disease  is  seen   at  an   early  enough 
stage. 

The  operation  appears  to  have  been  originally  performed 
by  Paget  in  1763.  It  was,  however,  little  noticed  by  surgeons 
until  the  procedure  was  revived  by  Lisfranc  in  1830.  The 
method  adopted  was  that  known  as  the  perineal  operation. 

A  new  aspect  was  given^  to  the  procedure  by  Kraske,  who 
introduced  sacral  proctectomy  and  carried  out  his  first  operation 
successfully  in  1885  {Arch,  fur  klin.  Chir,,  1886,  Bd.  xxxiii., 
page  563).  Conspicuously  associated  with  the  development 
of  the  operation  must  be  mentioned  the  names  of  Czemy, 
Heinecke,  Kocher,  Hochenegg,  Heuston,  and  Ball. 

Indications  for  the  Operation.— The  cases  suitable  for  this 
operation  are  those  of  cancer  of  the  rectum  in  which  the  growth 
is  in  an  early  stage,  is  small,  and  is  quite  limited  to  the  rectum. 
Its  position,  and  the  extent  to  which  it  may  extend  along  the 
bowel,  are  not  in  themselves  counter-indications  to  operation. 
The  presence  of  secondary  deposits  in  the  lumbar  and  sacral 
glands  or  in  the  Uver  prohibits  interference.  In  the  case  of  anal 
epitheliomata,  the  inguinal  glands  must  be  removed,  even  if 
not  palpable.  The  operation  is  not  to  be  carried  out  when  the 
malignant  growth  has  extended  beyond  the  rectal  wall  and 
has  invaded  the  surrounding  connective  tissue,  or  has  made 
its  way  to  the  prostate,  bladder,  uterus,  or  vagina.  Carcinoma 
is  met  with  in  all  parts  of  the  rectum,  but  is  more  frequently 
located  in  the  lower  two  or  three  inches  of  the  bowel. 

For  the  purposes  of  this  operation  the  following  classifica- 
tion by  Qu^nu  {Presse  MSdicale,  November,  1895)  is  of  value : — 

1.  Cancers  of  the  anus,  growths  which  have  involved  the 
bowel  below  the  attachments  of  the  levatores  ani. 

2.  Cancers  which  occupy  the  suprasphincteric  zone  of  the 
rectum,  but  are  infraperitoneal. 

3.  Cancers  placed  high  up  in  the  bowel,  their  lower  limit 
being  above  the  level  of  the  peritoneal  cul-de-sac. 

4.  Cancers  which  extensively  involve  the  rectum,  reaching 
from  the  anus  to  a  considerable  distance  upwards. 
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In  cases  in  which  the  growth  is  situated  high  up  in  the  rectum, 
or  in  the  lower  part  of  the  pelvic  colon,  or  in  early  cases  where 
there  is  only  a  suspicion  of  such  growth,  a  preliminary  sigmoido- 
scopy must  be  done.  The  patient  is  prepared  as  below  for 
operation,  an  anaesthetic  is  administered,  he  is  placed  in  the 
lithotomy  position.  The  sigmoidoscope  is  then  passed -with 
the  obturator  in  position.  When  it  has  been  passed  three  or 
four  inches  the  obturator  is  withdrawn  and  air  pumped  in  by 
means  of  the  hand  bellows.  The  instrument  is  then  gently 
passed  up,  the  surgeon  meanwhile  aiding  its  passage  by  sight, 
each  portion  of  mucous  membrane  being  examined  as  it  comes 
into  view.  A  growth  may  by  this  means  be  diagnosed  quite 
early  ;  or  in  the  case  where  the  presence  of  the  growth  is  known, 
its  position  and  extent  accurately  determined.  This  operation, 
simple  though  it  may  seem,  is  not  imattended  with  risk,  and 
the  practice  now  unfortunately  arising  of  passing  the  instrument 
without  an  anaesthetic  by  those  who  would  be  ill  prepared  to 
do  a  laparotomy  is  much  to  be  deprecated.  Several  cases  have 
occurred,  and  a  few  have  been  reported,  where,  by  the  use  of 
this  instrument,  perforation  of  the  bowel  has  taken  place ;  and 
since,  in  cases  where  the  symptoms  are  such  as  to  suggest 
the  presence  of  a  new  growth  of  the  rectum,  the  condition 
of  the  walls  of  the  bowel  cannot  be  determined,  it  is  preferable 
that  it  should  be  passed  only  as  an  inmiediate  preparatory 
measure  to  excision  of  the  growth,  if  such  be  found.  Then, 
if  the  above  disaster  occur,  it  can  be  readily  and  rapidly  dealt 
with. 

Preparation  of  the  Patient. — ^A  few  days'  rest  in  bed  previous 
to  the  operation  is  of  considerable  service.  The  diet  should 
be  of  the  simplest  kind,  and  of  a  type  which  will  leave  the  least 
possible  residue  in  the  bowel.  If  the  patient  has  very  defective 
teeth,  all  food  requiring  careful  mastication  should  be  avoided. 
Such  patients  therefore  will  be  denied  all  meat.  The  bowel 
should  be  well  cleared  out  by  aperients,  and  repeated  enemata 
given  by  means  of  a  carefuUy  graduated  douche. 

It  may  be  necessary  to  pass  a  small  rubber  tube  through 
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the  stricture  in  order  the  more  effectually  to  wash  out  the 
bowel. 

The  use  of  certain  reputed  "  intestinal  antiseptics  "  is  advised 
by  many  writers,  such  as  resorcin,  salol,  /8-naphthol,  and  sali- 
cylates of  bismuth  or  quinine.  For  this  purpose,  Hofmann 
advises  the  use  of  isoform  in  -J-gramme  doses,  given  at  four- 
hourly  intervals,  until  three  grammes  have  been  administered, 
and  has  recorded  a  series  of  observations  upon  cases  where 
its  use  was  followed  by  a  marked  decrease  in  the  number  of 
bacteria  in  the  intestinal  canal. 

A  preliminary  temporary  colotomy  is  proposed  by  some 
surgeons,  but  has  little  to  recommend  it.  Such  a  measure  is 
an  indifferent  preparation  for  the  major  operation  ;  it  involves 
a  waste  of  time,  it  may  prevent  the  complete  pulling  down  of 
the  gut  during  the  excision,  and  it  cannot  be  said  to  be  of  any 
material  help  to  the  surgeon.  It  necessitates  at  least  two  extra 
operations,  one  for  the  formation  of  the  opening,  and  one  for 
its  closure.  A  preliminary  colotomy  may  be  needed  in  cases 
in  which  obstruction  exists  and  in  which  the  bowel  cannot  be 
emptied  by  either  aperients  or  enemata.  In  such  examples, 
however,  it  is  more  than  probable  that  the  disease  is  so  advanced 
as  to  render  excision  unjustifiable.  A  permanent  colotomy  may 
be  carried  out  with  advantage  in  certain  cases,  and  some  surgeons 
advise  that  this  should  be  done  in  all  cases,  for  they  claim,  vrith 
justification,  that  in  only  a  few  cases  is  control  gained  after 
excision,  and  that  incontinence  from  an  inguinal  opening  is 
more  readily  controlled  than  from  an  anal  one.  By  the  use  of 
some  modification  of  Allingham's  tube,  which  is  worn  as  an 
anal  plug,  the  condition  of  the  patient  is,  however,  usually 
more  comfortable — anyhow  from  a  psychical  point  of  view — 
with  the  anal  opening.  This  refers  only  to  those  cases  where 
the  permanent  operation  is  done  in  addition  to  excision  of  the 
growth,  and  not  to  those  where  the  disease  is  so  advanced  that 
colotomy  can  alone  be  carried  out. 

Some  writers  recommend  a  ciu"etting  of  the  growth  as  a 
preliminary  to  the  excision.     There  is,  however,  nothing  to 
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commend  this  measure,  which  is  not  free  from  risk,  and  which 
may  involve  troublesome  bleeding. 

Instruments  Required.  —  Clover's  crutch ;  curved  sharp- 
pointed  bistoury  ;  straight  probe-pointed  bistoury  ;  scalpels  ; 
straight  blunt-pointed  scissors  ;  scissors  curved  on  the  flat  ; 
two  pairs  of  volsella  forceps ;  dissecting  forceps ;  a  Hberal 
supply  of  pressure  forceps  ;  artery  forceps  ;  sponges  in  holders  ; 
rectal  specultun  ;  syringe  ;  Paquelin's  cautery  ;  ligatures  ; 
curved  needles.  For  the  sacral  operation — in  addition,  suitable 
metal  retractors  ;  periosteal  elevator  or  rugine ;  small  saw  ; 
bone-cutting  and  bone-holding  forceps ;  chisel  and  mallet ; 
bone  gouge. 

The  following  operations  will  be  described  : — 

1.  The  operation  for  anal  cancer. 

2.  Excision  of  the  rectum  by  the  perineal  route. 

3.  Excision  of  the  rectum  by  the  sacral  route  (Kraske's 

operation). 

4.  Excision  by  abdominal  section. 

5.  Excision    of   the   rectum    by   the   perineo-abdominal 

method. 

6.  Excision  in  the  female  by  the  vagina. 

I.  THE  OPERATION  FOR  ANAL  CANCER 

The  patient  is  placed  in  lithotomy  position.  The  rectum 
is  washed  out  and  the  skin  around  the  anus  cleansed  and  shaved. 

With  a  scalpel  an  incision  is  made  around  the  anus  and  in 
the  skin  at  a  distance  which  will  be  well  clear  of  the  disease. 
This  incision  is  deepened  all  roimd,  and  the  anal  tissues  are  gradu- 
ally separated.  This  separation  is  effected  by  blunt-pointed 
scissors  aided  by  the  finger.  The  attachments  of  the  gut  are 
cleared  on  all  sides  for  some  little  way  above  the  line  of  in- 
tended di\asion.  The  division  is  made  with  scissors  through 
healthy  tissue  and  in  a  line  at  right  angles  to  the  long  axis  of 
the  bowel.  Bleeding  vessels  are  secured  by  pressure  forceps. 
By  means  of  a  curved  needle  in  a  handle  the  divided  mucous 
membrane  is  secured  to  the  divided  skin  by  means  of  a  series 
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of  deeply-placed  dry  catgut  sutures.  These  sutures  are  so 
placed  with  reference  to  the  severed  vessels  that  the  same  are 
occluded  when  the  knots  are  drawn  tight.  Some  surface 
sutures  of  finer  gut  will  be  needed  to  make  complete  the  line 
of  union. 

The  inguinal  glands  should  be  removed,  and  this  should  be 
done  preferably  ten  to  fourteen  days  after  the  operation  on  the 
anus.  If  done  at  the  same  time  as  or  earlier  than  this,  there 
is  the  possibility  that  the  wound  will  be  infected  by  septic  or 
cancerous  material  passing  along  the  lymphatics  from  the  anal 
wound. 

The  after-treaiment  is  identical  with  that  observed  after 
Whitehead's  operation  for  piles  (page  720). 

2.    EXCISION  OF  THE   RECTUM   BY  THE   PERINEAL  ROUTE 
Two  varieties  of  this  operation  have  to  be  considered. 

A.  Partial  removal  of  the  rectum  for  growths  situated 

low  down,  whereby  the  sphincter  may  or  may  not 
be  preserved. 

B.  The  method   as    advocated    by   Lockhart-Mununery 

for  complete  removal  of  the  rectum  and  preservation 
of  the  sphincter, 

A.  Partial  Removal.— The  patient  is  prepared  in  the  manner 
described  on  page  742,  is  ansesthetised,  and  is  placed  in  the 
Uthotomy  position,  the  lower  limbs  being  secured  by  means  of 
Clover's  crutch. 

A  good  hght  is  required,  and  at  least  one  thoroughly  efficient 
assistant.  If  the  growth  is  low  down  and  the  sphincter  has 
to  be  sacrificed,  a  curved  incision  is  made  round  either  side  of 
the  sphincter  ;  these  two  are  joined  behind  and  carried  back 
to  the  coccyx.  If,  however,  the  growth  is  higher  up,  Qu&iu's 
method  is  used.  The  mucous  membrane  in  the  lower  part 
is  dissected  off  and  hgatured  with  a  purse-string  suture ; 
the  oval  incision  is  then  carried  backwards  to  the  coccyx 
and  forwards  nearly  as  far  as  the  scrotum,  the  two  halves  of 
the  sphincter  being  left  on  either  side  of  the  wound  and  after- 
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wards  sutured.  By  deepening  the  posterior  incision  the  rectum 
can  be  freed  on  its  posterior  and  lateral  aspects,  and  the  levator 
ani  divided  on  each  side  by  passing  a  finger  over  the  posterior 
border.  The  rectum  is  then  separated  from  the  sacrum  and 
loose  pelvic  connective  tissue  with  the  finger  and  by  blunt 
dissection. 


a.  Gluteus  nuiimus :  i,  Semi-lcndinosus  and  biceps ;  f,  Adduclor  magnus ;  d.  Giadlis ; 
e,  [^riformis  ;  /,  Obiurator  internus  ;  /,  (Juadraius  femoris  ;  *,  Lei'alor  ani ;  i,  E»lemal 
sphincter;/,  Aeceleralor  urinae ;  i.  Erector  penis;  /,  Transversua  perinei.  i,  Great 
ieiaiic  nerve  ;  a,  Exlemal  hmiorrhoidal  vessels  and  nerve  ;  3,  Superficial  perineal  vessels 
and  nerves :  4,  Pudic  nerve  (cut)  and  pudic  artery ;  5,  Pndendal  branch  ot  small  scialic 

The  next  step  is  the  difficult  one  of  separating  the  bowel 
from  its  anterior  connections.  In  the  case  of  a  male  subject 
this  is  much  facihtated  by  having  a  full-sized  catheter  passed 
into  the  urethra,  and  held  in  the  position  of  the  staff  in  litho- 
tomy. In  the  female,  the  finger  introduced  from  time  to  time 
into    the   vagina    will   afford    valuable   guidance.     Should    the 
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vagina  itself  be  involved,  this  portion  must  be  freely  removed,  and 
the  opening  so  made  sutured  at  the  end  of  the  operation.  The 
portion  of  the  bowel  already  detached  is  held  by  an  assistant, 
who  draws  it  downwards.  The  surgeon  proceeds  to  separate 
the  gut  from  its  anterior  connections  by  means  of  blunt-pointed 
scissors,  aided  by  the  left  fore-finger. 

When  the  rectum  has  been  freed  all  roimd,  well  above  the 
upper  hmits  of  the  disease,  the  gut  is  cut  across  transversely 
by  scissors.  The  section  should  be  made,  if  possible,  at  least 
one  inch  above  the  growth.  The  division  should  be  made 
cautiously  and  in  sections,  and  all  bleeding  vessels  are  secured 
at  once  with  pressure  forceps.  These  forceps  serve  also  to  main- 
tain a  hold  upon  the  divided  intestinal  wall.  The  wound-cavity 
is  now  S3ainged  out  and  dried.  The  vessels  held  by  the  pres- 
sure forceps,  are  secured  as  required  ;  some  will  have  been  alread)' 
closed  by  pressure,  others  can  be  dealt  with  by  torsion,  and  the 
remainder  by  Hgature. 

The  haemorrhage  varies  a  great  deal ;  but  as  the  chief 
bleeding  vessels  are  situated  in  the  wall  of  the  bowel, 
they  are  readily  secured.  Such  venous  oozing  as  exists  will 
usually  yield  to  pressure,  and  in  any  case  will  cease,  more  or 
less  completely,  when  the  body  is  put  out  of  the  Uthotomy 
position.  The  use  of  the  cautery  should  be  avoided  whenever 
possible.  It  obscures  the  anatomical  details  of  the  parts, 
involves  sloughing,  and  necessitates  much  after-contraction  of 
the  wound. 

The  two  sides  of  the  levator  ani  are  now  sewn  to  one 
another  and  to  the  wall  of  the  rectum,  so  as  to  repair  as  far  as 
possible  the  pelvic  floor. 

Much  difference  of  opinion  exists  as  to  the  manner  in  which 
the  operation  should  be  completed.  Some  surgeons  advise  that 
the  mucous  membrane  should  be  drawn  down,  and  attached 
to  the  skin  at  the  anal  margin  by  means  of  a  close  row  of  sutures. 
If  this  be  done  the  sutures  must  take  hold  not  only  of  the  skin 
and  the  bowel  wall,  but  also  of  the  surrounding  pelvic  tissues. 
Drainage  tubes  will  also  need  to  be  inserted  here  and  there 
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between  the  sutures;  and  the  edges  of  the  sphincter,  if  this 
has  been  divided,  should  be  united  with  catgut  sutures. 
Other  surgeons  condemn  this  measure,  and  state  that  the  stitches 
are  sure  to  give  way  ;  that  so  long  as  they  hold  they  prevent  a 
free  discharge  from  the  woimd,  and  permit  spaces  to  form  out- 
side the  bowel. 

This  objection  is  not  well  founded  if  the  woimd  be  carefully 
drained  and  well  attended  to. 

Those  who  advise  the  suturing  of  the  divided  parts  claim 
that  the  woimd  surface  is  thus  greatly  diminished,  that  the 
duration  of  the  after-treatment  is  shortened,  and  that  the 
tendency  to  stricture  is  obviated.  That  the  slow  closure  of  a 
long  track  in  the  rectum  by  the  process  of  granulation  may  lead 
to  stricture  cannot  be  denied. 

Ball  points  out  that  a  great  deal  depends  upon  the  manner 
in  which  the  sutures  are  introduced.  If  the  skin  and  the  margin 
of  the  gut  be  merely  sutured  together,  then  pouches  will  cer- 
tainly form  outside  the  bowel,  and  the  hold  of  the  sutures  will 
be  shght.  If,  on  the  other  hand,  the  threads  be  passed  deeply 
through  the  surrounding  pelvic  structures  as  well  as  through 
the  skin  and  mucous  membrane,  then  the  stitches  will  be  scarcely 
able  to  cut  their  way  out,  and  no  pockets  for  pus  can  be  left 
outside  the  bowel. 

Mr.  Bidwell  {Brit,  Med.  Journ.,  Oct.  21st,  1899)  advises 
that  two  transverse  incisions  some  two  inches  long  should  be 
made  on  each  side  of  the  perineal  incision.  The  flaps  of  skin 
so  formed  are  then  dissected  up  and  attached  to  the  cut  end 
of  the  rectum  by  silkworm-gut  sutures.  This  can  usually  be 
carried  out  without  imdue  tension. 

The  operation  as  above  described  applies  to  the  removal 
of  the  whole  circumference  of  the  bowel. 

It  is  needless  to  say  that  no  more  should  be  removed  than 
is  consistent  with  a  free,  complete,  and  proper  excision  of  the 
growth,  and  that  the  preservation  of  any  part  of  the  anal 
margin  is  alwa3rs  desirable.  Unfortunately,  it  is  not  often 
possible  to  follow  this  course. 
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If  only  a  little  of  the  anal  margin  can  be  preserved  the  amount 
of  the  after-contraction  is  considerably  lessened. 

B.  Complete  Removal. — In  this  operation,  as  advocated  by 
Lockhart-Mummery  {Brit.  Med,  Journ,,  June,  1907),  the  whole 
of  the  rectum,  and  even  part  of  the  sigmoid,  together  with  the 
neighbouring  lymphatic  area,  are  removed  by  the  perineal 
route. 

The  first  steps  in  the   operation  are   similar   to   those   by 
Qu6nu's    incision    (page    744),  with    the    exception    that    the 
posterior  incision  is  carried  back  as  far  as  the  base  of  the  coccjrx, 
which  structure  is  then  removed.    After  separation  of  the  con- 
nective-tissue attachments  of  the  rectum  in  front  and  behind, 
the  peritoneum  is  opened  first  in  the  anterior  cul-de-saCy    and 
then  on  either  side  as  close  to  the  rectum  as  possible,  so  as  to 
avoid  injury  to  the  ureters.    The  rectmn  will  now  come  down 
several  inches,  being  only  attached  by  the  meso-rectum.     This 
is  clamped  as  near  to  the  sacrum  as  possible,  and  then  divided 
in    front    of   the   clamp.    The   rectum    now   descends    freely, 
and  the  sigmoid  comes  into  view.    The  meso-sigmoid  must  now 
be  divided  until  a  portion  of  the  sigmoid  is  reached  which  has 
a  sufficiently  long  mesentery  to  reach  the  anus  easily  and  with- 
out dragging.    This  is  between  3  and  8  inches  above  the  junc- 
tion of  the  rectum  and  sigmoid.    The  meso-sigmoid  is  clamped 
and  divided  until  a  sufficiently  long  piece  of  mesentery  is  found. 
The  whole  of  the  rectum  and  growth  are  now  outside  the  wound, 
and  the  former  is  cut  across  with  scissors.    The  clamps  have  to 
be  tied  off,  and  this  is  often  diflScult,  as  they  are  a  considerable 
distance  from  the  surface,  and  it  is  not  easy  to  pass  a  ligature 
around  their  upper  ends.    No  mistake  must  be  made,  as  there 
are  large  vessels  in  them,  and  haemorrhage  might  be  diflficult 
to  control  in  so  deep  a  wound.    The  peritoneal  floor  is  repaired 
by  stitching  the  peritoneimi  all  round  to  the  sides  and  front  of 
the  sigmoid.    Some  sterihsed  gauze  is  placed  in  the  wound 
and  the  end  brought  out  at  the  posterior  part.    The  rest  of  the 
wound  is  sewn  up  completely,  and  the  sphincters  are  carefully 
brought  together  and  sutured.    The  wound  and  sigmoid  nearest 
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to  it  are  smeared  with  sterilised  iodoform  ointment.  The  bowel 
is  cut  through  three-quarters  of  an  inch  from  the  anus,  and 
the  edges  roughly  stitched  to  the  skin  all  round,  half  an  inch 
or  more  from  the  edge  of  the  skin  wound.  Hence  the  wound 
and  peritoneum  are  separated  from  the  septic  mucous  mem- 
brane. A  week  later  the  excess  of  mucous  membrane  is  cut 
away  with  scissors.  Care  must  be  taken  not  to  divide  the  gut 
beyond  the  attachment  of  the  meso-sigmoid,  and  to  see  that 
this  structure  is  not  on  the  stretch,  otherwise  a  portion  of 
the  gut  will  slough.  A  piece  of  rubber  tube  is  placed  in 
the  bowel  and  packed  round  with  gauze.  The  wound  is  then 
dressed. 

The  dressings  should  be  changed  daily,  and  the  patient 
should  be  sat  up  as  soon  as  possible.  It  is  very  important  to 
avoid  retention  of  urine,  and  for  the  first  few  days  the  catheter 
should  be  passed  regularly.  The  bowels  are  kept  confined  for 
six  days  and  then  opened  with  castor-oil  and  an  olive-oil  enema. 
After  the  first  week  the  bowels  are  kept  acting  by  daily 
enemata.* 

3.   EXCISION   OF  THE   RECTUM  BY  THE   SACRAL   ROUTE 

The  bowel  may  be  reached  in  two  ways  : — 

A.  By  definite  sacral  resection  (Kraske's  operation). 

B.  By   temporary   sacral   resection   or   by   a   parasacral 

incision. 
The   full  description    of    the   operation   will   be   given    in 
connection    with    the    first-named    of    these    methods,    which 

*  The  special  point  of  the  above  description,  which  is  condensed  from  a  long 
and  fally  illustrated  account  by  Mr.  Mummery  {loc,  cit.),  is  that  a  very  extensive 
removal  of  rectum  is  carried  out  through  a  comparatively  small  perineal  wound, 
and  that  consequently  the  manipulations  required  to  bring  the  sigmoid  flexure 
down  must  be  done  mainly  in  the  dark.  This  is  a  great  disadvantage,  and  it  seems 
to  us  that  the  combined  abdomino-perineal  method,  such  as  is  described  by  Miss 
Blake  (page  758),  is  much  better.  Of  course  either  form  of  operation  is  a  long 
and  tedious  one,  involving  considerable  loss  of  blood  and  shock,  and  the  mortality 
attending  it  must  always  be  high.  The  great  advantage  offered  is  that  no  artificial 
anus  remains  and  that  ultimately  more  or  less  control  over  the  *'  rectal  "  functions 
may  be  regained.    {See  the  discussion  of  the  various  methods  on  page  760.) 
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may    be    described    as    Kraske's   operation    as    now    usually 
practised. 

A.  Kraske's  Operation  —  the  Method  by  Definite  Sacral 
Resection. — The  purpose  of  this  operation  is  to  obtain  a  free 
access  to  the  diseased  bowel  from  the  sacral  side,  to  remove 
it  liberally,  and  to  preserve  at  the  same  time  the  sphincteric 
function  of  the  rectum. 

Position  of  the  Patient. — The  patient  is  prepared  as  described 
on  page  741.  The  skin  of  the  operation  area  will  have  been 
shaved  and  well  cleansed.  The  patient  lies  upon  the  right 
side  with  the  knees  drawn  up  and  with  the  buttocks  projecting 
over  the  foot  of  the  table.  The  buttocks  are  well  raised  upon 
a  large,  hard,  solid  cushion  or  sand-bag.  The  surgeon  sits 
facing  the  foot  of  the  table.  This  position  of  the  patient  is 
retained  until  the  rectum  is  well  exposed  and  the  posterior  part 
is  freed.  During  the  remainder  of  the  operation  the  patient 
is  placed  in  the  lithotomy  position  with  the  pelvis  well  raised 
upon  a  firm  support. 

Some  surgeons  keep  the  patient  in  the  hthotomy  position 
throughout  the  whole  operation  from  the  commencement  to 
the  end. 

Others  place  the  patient  from  the  commencement  upon 
the  face  with  the  lower  Umbs — suitably  supported  and  secured 
— Changing  over  the  foot  of  the  table,  and  the  pelvis,  there- 
fore, at  the  very  edge  of  the  table.  This  position  has  great 
disadvantages  during  the  later  stages  of  the  operation,  and 
considerably  embarrasses  the  work  of  the  anaesthetist. 

The  operation  is  carried  out  in  three  stages  : — 

(i)  The  exposure  and  separation  of  the  bowel. 

(2)  The  removal  of  the  bowel. 

(3)  The  treatment  of  the  divided  ends  of  the  bowel. 

(i)  Exposure  and  Separation  of  the  Bowel. — ^When  the  patient 
is  in  position  the  bowel  may  be  finally  irrigated  with  i  in  5,000 
perchloride  of  mercury  solution,  and  dried  with  iodoform  gauze, 
a  Ught  plug  of  which  may  be  allowed  to  remain  in  the  gut. 
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An  incision  is  made  in  the  median  line  from  the  posterior 
edge  of  the  anus  to  the  centre  of  the  sacrum.  The  knife  passes 
to  the  bone  at  once.  The  soft  parts  on  the  left  side  of  the 
wound  are  detached  en  masse,  and  drawn  outwards.  They  in- 
clude part  of  the  gluteus  maximus.  The  left  side  of  the  sacnun 
is  thus  bared  and  brought  well  into  view.  The  sacro-sciatic 
ligaments  attached  to  this  left  border  are  divided,  as  are  also 
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the  ligamentous  attachments  on  both  sides  of  the  coccyx.  The 
coccyx  is  now  freed  on  all  sides  from  its  muscular  attachments, 
and  is  left  bare.  The  soft  parts  in  the  hollow  of  the  lower  part 
of  the  sacrum  are  detached  with  a  rugine.  They  include  the 
sacra  media  vessels  and  the  venous  plexus  which  lies  in  front 
of  the  sacrum.    The  coccyx  is  now  removed  entire. 

Should  sufficient  space  to  reach  the  diseased  segment  of 
the  rectum  not  be  provided,  a  portion  of  the  left  side  of  the 
sacrum  is  removed.     Bardenheuer  takes  away  the  whole  lower 
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part  of  the  bone  as  far  as  the  third  sacral  foramina,  whilst 
another  surgeon  advocated  a  still  higher  resection  {see  Fig.  193). 
The  higher  the  division  the  greater  the  risk.  The  soft  parts  are 
more  fully  retracted  on  the  left  side,  and  the  sacrum  is  divided 
along  a  curved  line,  which  commences  at  the  left  margin  of  the 
bone  at  the  level  of  the  third  posterior  foramen,  runs  downwards 
and  inwards  to  the  right  of  the  fourth  foramen,  and  ends  at 
the  lower  border  of  the  fifth  sacral  vertebra.  This  division 
of  the  bone  is  carried  out  by  means  of  a  gouge  or  a  chisel 
and  mallet,  according  to  the  surgeon's  familiarity  with  those 
instruments  in  dividing  bone. 

It  will  be  observed  that  the  anterior  division  of  the  third 
sacral  nerve  is  not  severed,  and  that  the  sacral  canal  is  not 
opened.  The  bleeding  (which  may  be  free)  is  largely  venous, 
and  yields  to  pressure. 

The  opening  obtained  by  the  removal  of  the  bone  gives 
access  to  some  six  or  eight  inches  of  the  bowel,  and  allows  of 
a  free  removal  of  the  diseased  segment. 

The  operator  now  divides  the  tissues  over  the  rectum  in 
the  posterior  median  line,  such  section  including  the  levatores 
ani.  He  clears  the  bowel  posteriorly.  When  that  is  accom- 
plished, the  patient  is  placed  in  hthotomy  position  with  the 
pelvis  well  raised,  and  the  attachments  of  the  rectum  are 
approached  anteriorly.  The  separation  of  the  bowel  is  effected 
by  the  fingers,  aided  by  blimt-pointed  scissors  and  occasional 
dissection,  and  great  care  must  be  taken  of  the  urethra  and 
prostate  in  the  male,  and  of  the  vagina  and  uterus  in  the  female. 

In  the  male  subject  a  sound  is  introduced  into  the  urethra 
as  a  guide,  and  in  the  female  a  frequent  digital  examination 
through  the  vagina  will  notify  an  encroachment  on  that 
passage. 

The  separation  of  the  rectum  must  be  carried  out  with  great 
care,  and  on  no  account  must  the  bowel  be  forcibly  dragged 
upon.  The  complete  separation  of  the  rectum  anteriorly 
cannot  be  effected  until  the  bowel  has  been  divided  below,  and 
until,  indeed,  its  removal  is  in  progress. 
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(2)  Removal  of  the  Bowel, — ^Wherever  possible  the  anus 
should  be  left  intact.  If  the  growth  does  not  reach  to  within 
one  inch  of  the  external  sphincter,  then  that  muscle  and  the 
anus  may  be  left  undisturbed. 

The  rectimi  is  divided  first  of  all  transversely  below  the 
growth,  and  the  section  should  be,  if  possible,  one  inch  below 
the  margin  of  the  cancer.  The  best  case,  therefore,  for  the 
operation — other  things  being  equal — ^is  one  in  which  the  lower 
edge  of  the  growth  is  two  inches  from  the  anus. 

Before  the  bowel  is  divided,  it  should  be  clamped  or  liga- 
tured below  the  growth  in  order  to  prevent  any  escape  of  matter 
from  the  interior. 

The  complete  separation  of  the  bowel  anteriorly  is  now 
proceeded  with. 

In  due  course  the  peritoneum  will  be  reached  as  it  is  reflected 
from  the  anterior  wall  of  the  gut.  If  the  growth  be  low  down, 
the  bowel  may  be  cleared  at  a  sufficient  height  by  merely  pushing 
up  the  serous  membrane  without  opening  it.  If  this  is,  how- 
ever, not  possible,  the  peritoneum  must  be  freely  divided.  The 
gut  is  now  retained  in  place  by  themeso-rectum.  This  structure, 
together  with  the  presacral  connective  tissue,  is  separated  from 
the  hollow  of  the  sacrum,  and  the  bowel  thus  freed  is  drawn 
down  into  the  woimd. 

The  bowel  is  isolated  with  greater  ease  as  soon  as  the  peri- 
toneimi  is  opened,  and  in  any  case  of  high  carcinomatous  stric- 
ture the  surgeon  should  deliberately  do  this  as  early  as  possible. 
The  fingers  of  one  hand  then  draw  the  bowel  forward,  whilst 
a  narrow-bladed  clamp  is  applied  to  the  meso-rectum  and  the 
latter  is  divided  as  far  up  as  necessary.  This  proceeding  faciUtates 
the  upper  part  of  the  rectum  and  the  lower  end  of  the  sigmoid 
being  drawn  well  down,  so  that  the  surgeon  can  divide  the 
intestine  wall  above  the  cancer. 

The   rectum   is   now   clamped    at   a   point   from    an    inch 

to    an    inch   and   a   half   above   the    growth,    and   is   divided 

close  to  the  lower  edge  of  the  clamp,  care  being  taken,  by 

means  of   a  liberal  plugging  of  gauze  all  roimd  the  seat  of 
2  w 
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section,  that  none  of  the  contents  of  the  gut  escape  into  the 
wound  cavity. 

As  the  final  attachments  of  the  bowel  are  severed,  any 
bleeding  vessels  are  seized  with  pressure  forceps.  Great  care 
must  be  taken  to  preserve  intact  the  vessels  which  pass  through 
the  meso-rectum  to  such  part  of  the  bowel  as  is  left  behind. 
If  heed  be  not  paid  to  this  the  rectal  stump  may  slough.  The 
stump  of  the  rectum  is  well  dried  and  washed  with  a  i  in  2,000 
solution  of  perchloride  of  mercury.  The  opening  into  the  peri- 
toneal cavity — if  such  has  been  made — should  be  closed  by 
means  of  a  continuous  silk  suture,  which  can  be  rapidly  intro- 
duced. Kraske  advises  that  this  opening  should  be  merely 
plugged  with  iodoform  gauze,  but  the  protection  of  a  line  of 
suture  is  very  much  to  be  preferred,  and  should  always  be 
attempted. 

(3)  Treatment  of  the  Divided  Ends  of  the  Bowel, — ^Whenever 
it  is  possible,  immediate  direct  suture  of  the  divided  ends 
of  the  bowel  should  be  carried  out.  The  gut  above  the  growth 
thus  comes  to  be  attached  to  the  sphincter  and  the  anal  part 
of  the  rectum.  When  the  sphincter  and  anus  have  been  left 
untouched,  the  anterior  and  lateral  portions  of  the  rectum  are 
imited  by  two  rows  of  sutures,  one  involving  the  whole  thick- 
ness of  the  gut  and  the  other  the  mucous  membrane  only.  The 
posterior  portion — ^which  is  necessarily  dealt  with  last — is  closed 
by  deeply-placed  sutures  which  do  not  reach  to  the  mucous 
membrane.  When  the  sphincter  and  anus  have  been  removed, 
the  attempt  should  be  made  to  unite  the  severed  bowel  to  the 
skin. 

In  such  case  the  free  end  of  the  bowel  is  fixed  to  the  skin 
at  the  posterior  angle  of  the  wound  by  numerous  deep  and 
superficial  sutures.  In  this  way  the  "  sacral  anus  "  as  recom- 
mended by  Hochenegg  (Brit.  Med.  Journ.,  vol.  i.,  1900,  page 
103 1 )  is  made. 

When  the  bowel  is  about  to  be  attached  to  the  skin,  Gersuny 
(Zentral.  fur  Chir,,  1893,  No.  6)  recommends  that  the  upper 
end  of  the  gut,  if  long  enough,  should  be  twisted  upon  itself 
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before  it  is  fixed  to  the  skin  by  sutures.  It  is  seized  by  forceps, 
and  is  rotated  around  its  own  long  axis,  until  resistance  is  offered 
to  the  attempt  to  introduce  the  finger  into  the  bowel.  The  gut 
is  fixed  to  the  skin  in  this  twisted  condition,  and  the  escape  of 
its  contents  is  said  to  be  hindered. 

Willems  (Zentral.  fur  Chir.,  1893,  page  401)  and  Witzel 
{ZefUral.  fur  Chir.,  1894,  No.  40)  have  treated  the  lower  end 
of  the  rectum  by  drawing  it  through  an  aperture  made  in  the 
lowest  part  of  the  gluteus  maximus  before  uniting  the  divided 
surface  to  the  skin.  It  is  assumed  that  the  fibres  of  the  gluteus 
muscle  will  have  some  sphincteric  action. 

Other  methods  of  dealing  with  the  severed  bowel  are  de- 
scribed. Thus  Paul  {Lancet,  vol.  ii.,  1897,  page  78)  does  not 
attempt  approximation  of  the  divided  ends  if  more  than  three 
inches  of  the  bowel  have  been  removed.  He  introduces  a  large 
glass  drainage  tube  into  the  wound.  The  upper  end  of  this  tube 
enters  the  bowel,  and  is  secured  to  it  by  means  of  a  ligature. 
The  divided  end  of  the  gut  is  sutured  to  the  uppermost  comer 
of  the  wound.  The  tube  comes  away  about  the  fourth  day. 
For  the  union  of  the  severed  gut.  Murphy's  button,  and  also 
the  bone  bobbin,  have  been  used  with  success.  It  is  only  in 
exceptional  cases,  however,  that  they  can  be  employed. 

Other  surgeons  perform  a  preliminary  inguinal  colotomy, 
and  entirely  close  the  divided  end  of  the  bowel.  This  method 
has  very  considerable  and  obvious  advantages,  and  will  be 
alluded  to  subsequently  (page  759). 

Aftef'treaimeni. — It  will  be  obvious  that  the  main  feature 
of  the  after-treatment  consists  in  the  most  careful  attention 
to  the  wound.  It  should  be  very  frequently  irrigated  with 
dilute  perchloride  of  mercury  solutions,  and  should  be  kept  as 
dry  as  possible.  A  constant  outlook  should  be  maintained  for 
retained  secretions  or  retained  pus.  The  wound  (within  reason- 
able limits)  cannot  be  dressed  too  often.  If  the  bowels  have 
been  very  well  evacuated  before  the  operation,  they  may  be 
kept  confined  for  the  first  six  days  after  the  operation.  Some 
surgeons  would  extend  this  period  to  eight  days.    It  is  impossible, 
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however,  to  follow  any  rule  in  these  cases,  especially  in  those 
in  which  there  has  been  considerable  irritation  of  the  bowel 
above  the  stenosed  part.  In  any  case  the  fresh  irrigation  of 
the  wound  must  follow  every  action  of  the  bowels.  A  catheter 
will  probably  need  to  be  employed  for  the  first  few  days. 

The  position  of  the  patient  will  need  to  be  frequently  changed 
in  order  to  secure  efficient  drainage. 

The  patient  will  have  to  be  kept  in  bed  imtil  the  process 
of  granulation  is  well  advanced.  As  soon  as  he  is  able  to 
move,  a  daily  hip-bath  is  an  advantage. 

The  anal  passage  must  be  frequently  examined  for  stricture, 
and  any  threatened  narrowing  met  by  the  passage  of  bougies 
or  bv  other  measures. 

Numerous  pads,  plugs,  trusses,  and  belts  have  been  devised 
to  meet  the  incontinence  of  faeces  which  is  common  after  these 
operations. 

B.  The  Operation  by  Temporary  Sacral  Resection^  or  by  a 
Parasacral  Incision. — In  the  operations  of  the  first  series  the 
bone  is  divided,  and  a  long  flap  is  turned  back  which  is  replaced 
as  soon  as  the  excision  of  the  rectmn  has  been  completed.  The 
intention  is  to  provide  a  wound  the  healing  of  which  will  be 
more  ready,  and  at  the  same  time  to  disturb  as  Httle  as  possible 
the  support  of  the  pelvic  viscera.    There  are  many  methods. 

Heinecke  {Mutich.  med.  Woch,,  1888,  No.  37)  divided  the 
sacrum  transversely  below  the  fourth  foramen,  and  made  a 
second  section  of  the  bone  vertically  in  the  median  line  from 
the  tip  of  the  coccyx  to  the  centre  of  the  horizontal  incision. 
The  cuts  in  the  bone,  therefore,  formed  a  T.  The  two  triangular 
osteo-integumental  flaps  thus  made  were  forcibly  turned  out- 
wards and  the  rectum  exposed.  After  the  excision  the  flaps 
are  replaced. 

Heinecke's  operation  was  the  first  of  its  kind,  and  has  been 
the  subject  of  numerous  somewhat  unimportant  modifications. 
The  modifications  are  chiefly  concerned  with  the  placing  of  the 
bone  incisions. 

The  best,  however,  of  the  osteo-plastic  methods  is  that  known 
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as  the  operation  of  Reyn  {Beilage  zum  Zentral.  fur  Chir.y  1890, 
No.  25)  and  Rydygier  ("Manual  of  the  Universal  Medical 
Sciences,"  1894,  vol.  iii.). 

An  incision  is  commenced  at  the  left  posterior  superior 
iliac  spine,  and  continues  along  the  left  side  of  the  sacrum, 
about  half  an  inch  from  the  margin  of  the  bone.  It  reaches 
the  cocc3rx,  and  is  prolonged  in  the  median  line  to  the  anus. 
At  the  upper  end  of  the  wound  the  margin  of  the  sacrum  is 
exposed,  and  the  sacro-sciatic  hgaments  are  divided.  The 
anterior  surface  of  the  sacnun  is  cleared  of  the  tissues  which 
cover  it,  and  a  transverse  incision  is  carried  across  the  bone 
just  below  the  third  sacral  foramina.  This  incision  is  made 
with  a  chisel.  The  triangular  flap  thus  marked  out  is  turned 
over  to  the  right  side,  and  is  replaced  after  the  excision  of  the 
bowel  has  been  completed. 

In  general  terms  it  may  be  said  that  the  formation  of  osteo- 
integumental  flaps  is  good  in  theory.  It  spares  the  absolute 
removal  of  healthy  parts,  it  leaves  but  Httle  disturbed  the  actual 
long  and  ligamentous  floor  of  the  pelvis,  and  it  affords  good 
support  to  the  viscera.  If,  however,  the  wound  become  infected, 
necrosis  of  the  replaced  bone  may  follow.  The  wound  is  apt 
to  be  so  narrowed  as  to  hamper  an  efficient  drainage,  and, 
above  aU,  the  measure  is  not  possible  when  a  sacral  anus  has 
to  be  made. 

In  the  parasacral  method  the  bowel  is  reached  by  means 
of  a  free  incision  made  along  the  border  of  the  sacrum,  and 
penetrating  to  the  pelvis.  The  incision  commences  at  the 
posterior  superior  spine,  and  ends  midway  between  the  anus 
and  the  tuber  ischii. 

Zuckerkandl  followed  the  left  border  of  the  sacrum  in  per- 
forming this  operation,  and  Wolfler  followed  the  right.  Wolfler 
in  addition  removed  the  cocc}^. 

4.   EXCISION  OF  THE  RECTUM  BY  ABDOMINAL  SECTION 

This  method  has  been  used  for  growths  situated  in  the  upper 
part  of  the  rectum,  where  removal  by  the  perineal  or  sacra 
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routes  would  be  difficult.  But  unless  situated  sufficiently  high 
to  allow  of  an  end-to-end  anastomosis  being  readily  undertaken 
after  removal,  it  will  be  preferable  to  use  the  perineo-abdominal 
method  {see  below). 

The  bladder  and  rectum  must  be  empty,  and  the  patient  is 
placed  in  the  Trendelenburg  position  ;  an  incision  is  made  through 
the  left  rectus  and  carried  as  low  down  as  possible.  The  growth 
is  examined,  and  for  this  purpose  must  be  brought  well  into 
view.  The  gut  is  now  clamped  above  and  below  the  growth, 
the  wound  and  peritoneum  being  protected  as  far  as  possible 
from  infection  by  means  of  sponges.  The  ends  of  the  gut  may 
be  now  united  either  by  suture,  if  possible,  or  with  the  aid  of 
Murphy's  button  dr  of  a  bone  bobbin,  or  Kelly's  method  may 
be  used.  Here  the  lower  end  is  sutured,  a  lateral  opening 
is  made  into  it,  and  the  upper  portion  of  the  gut  invaginated 
through  this.  It  is  fixed  in  position  by  sutures  between  the 
two  walls,  and  by  long  sutures  from  the  apex  of  the  invagination 
being  passed  outside  the  anus  and  kept  in  position  by  forceps. 
Thirdly,  Paul  advises  that  the  lower  end  should  be  ligatured, 
and  the  upper  end  taken  out  through  and  fixed  in  a  small  wound 
in  the  inguinal  region. 

5.   EXCISION   OF  THE   RECTUM   BY  THE   PERINEO- 
ABDOMINAL  METHOD 

In  this  procedure  the  rectum  is  excised  partly  through  the 
abdomen  and  partly  through  a  perineal  incision. 

There  have  been  many  modifications  introduced,  but  the 
one  which  gives  the  most  complete  removal  and  restores  the 
parts  to  their  most  physiological  condition  is  the  following, 
introduced  by  Miss  Aldrich  Blake  {Brit.  Med.  Journ.,  1903) : — 

The  patient  having  been  prepared  as  above,  is  placed  in  the 
Trendelenburg  position,  a  median  incision  is  made  and  the 
peritoneal  cavity  opened.  At  this  stage  both  internal  iliac 
arteries  may  be  ligatured  if  desired.  A  U-shaped  incision  is  made 
in  the  pelvic  peritoneum  around  the  rectum,  and  this  viscus  is 
separated  by  blunt  dissection  from  the  pelvic  diaphragm;  the 
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peritoneum  to  the  left  of  the  sigmoid  and  close  to  the  parietes 
is  then  incised.  The  vessels  may  be  left  uninjured,  but  it  will 
probably  be  found  necessary  to  hgature  thpse  going  to  the  upper 
part  of  the  returning  loop ;  and,  as  advised  by  Sir  Charles  Ball, 
it  is  best  to  ligature  and  divide  the  vessels  to  the  lower  part, 
for  the  portion  of  the  sigmoid  opposite  the  greatest  length  of 
its  meso-colon  is  that  which  is  ultimately  stitched  to  the  anus, 
irrespectively  of  the  position  of  the  growth.  By  this  means  the 
lower  part  of  the  sigmoid  may  be  straightened  out  sufficiently 
for  the  centre  of  its  loop  to  be  brought  down  to  the  tip  of  the 
coccyx  without  tension.  The  rectum  with  its  mesentery  and 
any  enlarged  glands  are  pushed  beneath  the  pelvic  peritoneum, 
the  edges  of  which  are  sutured  together  and  to  the  peritoneal 
covering  of  the  sigmoid.  The  abdominal  wound  is  completely 
closed  and  dressed. 

The  patient  is  now  placed  in  the  Uthotomy  position,  and 
Qu^u's  anal  incision  made,  the  lower  part  of  the  rectiun  is 
liberated,  drawn  out  of  the  wound,  and  removed  at  a  level 
which  allows  of  the  upper  end  being  fixed  in  situ  y/ithout  tension. 
This  divided  end  of  intestine  is  then  sutured  to  the  skin,  or, 
as  in  Miss  Blake's  case,  to  the  anal  mucous  membrane,  about 
three-quarters  of  an  inch  above  the  anal  margin,  which  had 
been  left  behind  when  the  rest  of  the  rectum  was  removed. 
The  sphincter  is  now  carefully  sutured  both  in  front  and 
behind.  The  rest  of  the  wound  is  then  united,  except  for  a 
small  area  through  which  a  tube  is  inserted  for  drainage.  The 
bowels  are  opened  on  the  sixth  day. 

In  the  method  advocated  by  Qu^nu,  the  bowel  is  divided 
above  the  growth  from  within.  The  upper  end  is  brought  out 
in  the  left  iliac  region  and  constitutes  the  permanent  anus. 
The  lower  end  is  freed  by  dividing  the  meso-sigmoid  and  meso- 
rectum  along  the  entire  length  of  the  hollow  of  the  sacrum. 
The  patient  is  then  placed  in  the  Uthotomy  position,  and  the 
lower  freed  portion,  together  with  the  sphincters,  excised  by 
way  of  the  perineum. 

By   this   means   the  whole  grpwth   is  removed  with   but 
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little    shock,   but   at   the   expense   of   a  permanent   colotomy 
wound. 

6.   EXCISION   IN   THE   FEMALE   BY  THE  VAGINA 

This  method  advocated  by  Murphy  is  chiefly  indicated  where 
the  vaginal  wall  is  adherent  to  the  growth. 

The  patient  is  prepared  in  the  usual  way  and  placed  in  the 
Uthotomy  position.  The  vagina  having  been  dilated,  the  cervix 
is  drawn  downwards  and  forwards,  the  vagina  is  incised  trans- 
versely in  the  posterior  fornix,  the  pouch  of  Douglas  being 
opened.  An  incision  is  then  made  at  right  angles  to  this  along 
the  posterior  wall  of  the  vagina  as  far  as  the  anus.  The  mucous 
membrane  of  the  anal  canal  is  dissected  off  and  ligatured.  The 
vaginal  wall  is  dissected  off  the  anterior  wall  of  the  rectum, 
and  if  affected  is  removed.  The  rectum  is  then  freed  posteriorly 
and  laterally  as  in  the  earlier  stages  of  the  complete  removal 
by  way  of  the  perineum  (see  page  748).  The  rectum  can  now  be 
drawn  down,  and  the  peritoneal  sac  is  rejoined  by  suture,  the 
bowel  is  divided  well  above  the  growth,  and  the  cut  end 
sutured  to  the  anal  margin.  Finally  the  vaginal  wall  and 
perineum  are  sutured. 

COMMENT    UPON    THE    OPERATION    OF    EXCISION     OF 

THE    RECTUM 

The  operation  for  the  removal  of  well-defined  epitheliomata 
of  recent  standing  in  the  anal  region  calls  for  no  comment. 

It  is  an  excellent  measure,  which  should  be  carried  out  in 
every  instance  as  soon  as  the  growth  is  discovered. 

No  exception  can  be  taken  to  the  excision  of  a  cancer  of 

the  rectum  by  the  perineal  route  when  the  growth  is  low  down, 

:,  is  in  an  early  stage,  is  entirely  limited  to  the  bowel  wall,  and 

:  can  be  thoroughly  and  entirely  isolated.    The  mortality  in  cases 

}■  of  perineal  excision  would  appear  to  be  about  7  per  cent. 

Considerable  differences  of  opinion,  however,  exist  as  to  the 
value  of  the  more  extensive  operations  for  the  excision  of  the 
rectum,  and  the  main  discussion  now  centres  around  the  methods 
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of  removing  the  rectum  by  the  perineal  and  perineo-abdominal 
routes. 

In  contrasting  them  with  colotomy,  it  must  be  remembered 
that  they  aim  at  procuring  complete  removal  of  the  growth 
and  permanent  cure,  whilst  colotomy  aims  only  at  relieving  the 
patient  of  his  symptoms  and  prolonging  his  life  for  a  few  months. 
Unfortimately,  the  number  of  cases  treated  by  these  means, 
although  very  satisfactory  as  far  as  they  go,  are  at  present 
too  few  for  any  accurate  conclusions  to  be  based  upon  them, 
and  hence  in  taking  statistics  one  has  to  rely  largely  upon  the 
older  methods,  such  as  Kraske's  operation. 

In  favour  of  the  operation  it  has  to  be  pointed  out  that 
the  malignant  growth  which  is  the  subject  of  the  excision  is 
an  epitheUoma,  that  a  very  large  measure  of  success  attends 
the  removal  of  epitheUomata  in  other  parts,  and  that  that 
success  is  pronounced  in  connection  with  the  free  removal  of 
involved  portions  of  the  left  colon,  as,  for  example,  in  the  ex- 
cision of  the  sigmoid  flexure  for  early  cancer. 

Again,  in  favour  of  the  operation  it  must  be  noted  that 
gland  impUcation  occurs  very  late  in  connection  with  rectal 
cancer,  and  that  metastases  are  met  with  only  at  a  quite  late 
period  in  the  disease.  It  would  appear,  then,  that  if  a  free 
excision  could  be  carried  out  at  an  early  period,  a  complete  cure 
should  follow.  To  secure  so  admirable  an  end,  an  operation 
of  no  little  severity  would  be  justifiable.  The  records  of  the 
operation  show  that  patients  have  hved  for  six,  ten,  and  twelve 
years  after  the  excision  without  exhibiting  any  sign  of  recurrence. 

These  favourable  cases  are,  however,  of  rare  occurrence. 
The  proportion  of  "  cures  "  after  excision — i.e.  the  proportion 
of  cases  which  are  free  from  recurrence  at  the  end  of  three  years 
— ^is  about  15  per  cent.  This  is  calculated  from  a  large  total — 
over  1,500  cases  ;  and  it  must  be  remembered  that,  as  a  rule, 
these  would  be  selected  or  comparatively  favourable  ones.  On 
the  other  hand,  the  majority  of  these  operations  were  done 
chiefly  by  Kraske's  method,  and  by  more  recent  methods 
much  better  results  have  been  obtained.    Thus,  of  eight  cases 
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recorded  by  Lockhart-Mummery  there  were  seven  recoveries, 
some  with  perfect  control ;  and  Hartmann  has  recorded  twelve 
cases  treated  by  the  same  method — complete  perineal  resection — 
with  only  one  death  and  three  recurrences. 

The  arguments  which  must  be  used  against  the  operation 
are  these: — It  is  a  serious,  difficult,  and  dangerous  procedure. 
So  far  as  one  can  judge  from  the  collections  of  pubUshed  cases, 
the  death-rate  will  be  between  15  and  20  per  cent. 

The  deaths  have  been  due,  for  the  most  part,  to  shock, 
haemorrhage,  celluUtis,  and  peritonitis.  That  the  duration  of 
life  has  been  extended  in  those  who  have  survived  the  opera- 
tion admits  of  no  doubt,  and  it  is  also  certain  that  some  patients 
have  exhibited  no  recurrence  at  the  end  of  ten  years  and  more. 
On  the  other  hand,  it  would  appear  that  a  reciurence  takes 
place  in  the  majority  of  the  cases,  and  that  a  permanent  cure 
is  comparatively  rare. 

That  free  removal  which  is  essential  to  the  success  of  an 
excision  operation  for  cancer  is  difficult  to  carry  out  in  dealing 
with  the  rectum.  It  is  seldom  that  cases  in  an  early  stage  are 
foimd  :  it  is  remarkable,  indeed,  how  advanced  the  growth 
usually  is  when  first  discovered.  Patients  may  have  symptoms 
of  bowel  trouble  for  months  before  they  reach  a  state  compelling 
them  to  consult  a  medical  man.  Not  only  are  the  cases  few 
which  present  themselves  at  a  quite  early  period,  but  in  any 
example — ^not  in  the  commencing  stage — ^it  is  not  always  possible 
to  determine  from  digital  examination  the  exact  limits  of  the 
growth.  Over  and  over  again  the  growth  is  found  at  the 
operation  to  be  more  extensive  than  was  suspected,  and  to 
have  invaded  the  tissues  to  a  wider  degree  than  was  supposed  ; 
over  and  over  again  it  has  to  be  allowed  that  the  operation 
was  undertaken  too  late,  and  that  the  condition  found  leaves 
very  Uttle  hope  of  a  successful  excision.  It  is  rare,  indeed,  for 
the  surgeon  to  find  upon  exposing  the  part  at  the  operation 
that  the  disposition  of  the  growth  is  more  favourable  than  he 
anticipated.  These  difficulties  are  now,  however,  being  greatly 
decreased  by  the  aid  of  the  sigmoidoscope  ;  by  its  use  not  only 
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is  diagnosis  more  readily  made  in  the  early  stages,  but  the 
extent  of  the  disease,  and  the  possibihty  of  its  complete 
removal,  are  more  easily  determined. 

As  regards  the  operation  to  be  selected,  aU  cases  low  down 
and  freely  movable  should  be  treated  by  the  perineal  method, 
Qu6iu's  incision  being  made.  With  the  perineal  operation  for 
this  variety  of  case,  the  mortality  in  569  cases  was  13.5  per  cent. 
(Tuttle).  By  its  means  the  sphincters  are  preserved  and  com- 
plete control  may  be  regained,  and  imder  the  more  recent  methods 
of  treatment  the  Ukelihood  of  sepsis  is  considerably  decreased. 
In  the  case  of  women  the  vaginal  modification  should  be  used 
if  there  be  any  fixation  of  the  growth  to  the  posterior  vaginal 
wall.  By  this  operation  the  affected  part  of  the  rectum  may 
be  readily  removed,  and  its  percentage  mortality  is  not  much 
higher  than  that  of  the  partial  perineal  method,  14.3  per 
cent.  (Tuttle). 

In  the  case  of  the  complete  perineal  removal  the  difficulties 
are  greatly  increased.  The  meso-rectum  and  meso-sigmoid  have 
to  be  clamped  high  up,  at  a  considerable  distance  from  the 
surface  of  the  wound.  The  difficulties  of  separating  the  gut 
high  up  and  of  accurately  suturing  the  peritoneiun  are  con- 
siderable, and  nothing  seems  to  be  gained  over  the  combined 
perineo-abdominal  method. 

The  combined  method  is  the  operation  of  choice  in  the  great 
majority  of  cases,  all  those,  in  fact,  in  which  the  disease  is  not 
situated  in  and  limited  to  the  lower  part  of  the  rectum.  By 
its  means  the  extent  of  the  disease  is  accurately  determined, 
and  the  presence  or  absence  of  secondary  deposits  in  the  glands 
investigated,  a  condition  which  has  to  be  left  to  chance  in  the 
sacral  and  perineal  methods.  The  vessels  can  be  easily  and 
securely  ligatured,  and  the  sigmoid  freely  mobilised  ;  and  any 
excessive  tension  on  the  gut  avoided.  Should  it  be  found  that 
the  mesentery  is  not  of  sufficient  length  to  allow  for  this,  the 
upper  end  of  the  gut  can  be  readily  brought  out  in  the  iliac 
fossa,  whilst  such  a  condition  in  the  perineal  operation  could 
not  so  readily  be  determined,  or,  if  determined,  so  easily  dealt 
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with.  The  anus  with  the  sphincters  can  be  retained,  and,  in 
a  large  number  of  cases,  control  regained. 

The  abdominal  operation  is  of  value  where  the  growth  is 
high  up  and  the  gut  can  be  readily  divided  above  and  below, 
the  lumen  of  the  bowel  then  being  restored  either  from  the 
abdomen  or  after  invagination.  Such  cases  are,  however,  few 
in  number,  and  it  is  usually  found  that  whereas  division  is 
easily  carried  out  above,  the  growth  extends  so  far  down 
that  some  form  of  perineal  operation  is  necessary  to  remove  it 
and  to  secure  accurate  apposition  of  the  ends  of  the  gut. 

Kraske's  operation,  although  it  has  been  largely  practised, 
has  but  httle  to  recommend  it.  It  is  a  severe  and  difficult 
operation,  and  always  accompanied  with  much  shock  to  the 
patient.  It  is  difficult  to  obtain  an  accurate  end  to  an  anasto- 
mosis in  this  position,  and  hence  sepsis  is  common.  This  is 
followed  by  the  presence  of  a  foul  chasm  in  the  perineal  and  sacral 
regions,  and  later  on  by  sinuses  and  fistute  which  may  extend 
far  and  wide  ;  the  portion  of  bone,  if  the  resection  has  been 
only  temporary,  is  very  liable  to  necrose,  and  the  sepsis  may 
be  followed  by  contraction  and  obstinate  stricture.  If  the 
upper  end  of  the  gut  cannot  be  brought  down,  and  has  to  be 
fixed  to  the  skin  in  the  upper  part  of  the  wound,  the  patient 
is  left  with  an  anus  over  which  he  has  no  control,  and  situated 
in  a  position  in  which  even  mechanical  control  cannot  be  readily 
exercised.  During  the  course  of  the  operation  the  glands  can- 
not be  thoroughly  examined  for  metastases,  and  the  amoimt 
of  gut  which  can  be  removed  is  much  less  than  in  the  combined 
operation.  Indeed,  the  sacral  method  is  a  procedure  which 
fails  to  reach  the  high  standard  of  excellence  that  can  be 
claimed  for  the  great  majority  of  modem  surgical  operations, 
and  the  surgeon  must  well  weigh  the  probabiUties  and  the  claims 
of  the  procedure  before  he  undertakes  it. 
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in,  118-22 


of  wound  in,    122 


14 


no 


"7 


lOI 


-,  closure  of  wound  in,  iii- 

',  counting  of  instruments  in, 

-,  dressing    the    wound    in, 

-,  exploration  of   cavity   in, 

-,  instruments   required   for, 

-,  parietal  incision  in,  98-101 
-,  position  of  patient  for,  96 
-,  preparation  of  patient  for, 

-,  toilet    of    peritoneum    in 
septic  cases,  105-10 
,  treatment  of  adhesions  in, 


94-96 


93 


102-5 

Abdomino-lumbar  method  of  nephrec- 
tomy, 532 

operation  for  stone   in   kidney, 

509,  510 
Abscess,  hepatic,  operations  on,  137-41 
Accessories  of  an  operation,  43-61 
Acute  appendicitis,  397-404 

disease  as  affecting  operation,  16 

intestinal  obstruction,  operations 

for,  302-22 

pancreatitis,  227-29 


Adhesions  in  abdominal  section,  treat 
ment  of,  102-5 


After-treatment  of  operation  wound,  83 
Age  as  affecting  operation,  3 
Alcoholism  iis  affecting  operation,  10 
Alimentary    canal,    disorders    of,    as 

affecting  operation,  20-21 
Allbutt,  Sir  T.  Clifford,  540 
Amputation  of  penis,  689-94 
Amussat»  Jean  Zalema,  287 
Ansemia  as  affecting  operation,  15 
Anal  cancer,  operation  for,  743-44 

fissure  and  ulcer,  729-730 

fistula,  723-29 

Analgesia,    local,    as    substitute    for 

general  anaesthesia,  78-82 

,  spinal,  technique  of,  80-82 

Anastomosis,  intestinal,  277-79 

,  lateral,  by  suturing,  278 

Anderson,  Mr.  W.,  239 

Anger's    operation    for    hypospadias, 

612-13 
Anterior    gastro-jejunostomy,  208-10, 

213 


perinephrotom}-,  496 


Antiseptics,  83 
Anus,  artificial,  323-31 
Appendicitis,  acute,  397-404 
Appendix   abscess,   lumbar   operation 
for,  402 

,  operations  on,  397-416 

,    removal    of    during    quiescent 


period,  404,  412 
Appolito,  M.,  249 
Approximating    the    two    innominate 

bones  in  ectopia  vesicae,  628-31 
Armstrong,  Dr.  G.  E.,  423 
Amaud,  M.,  252 
Artery  forceps,  47 
Artificial  anus,  323-31 
Ashe,  Mr.  E.  O.,  190 
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Ashurst,  109 

Atheroma  as  affecting  operation,  19 

Atkinson,  Mr.,  653 

Atlee,  Dr.,  426 

Ayres,  Dr.,  of  New  York,  622 

Ball,  Sir  Charles,  344,  740,  747,  759 
Ballance,   Mr.   C.    A.,  206,   383,  386, 

424,  425 
Bandages  for  operation  wounds,  84-86 

Bandaging  operation  wound,  84 

Banks,  Sir  Mitchell,  330,  3^3 

Banti's  disease,  418 

Barbour,  Dr.,  429 

Bardenheuer,  Prof.,  452 

Barker,  Mr.  A.  E.,  78,  79,  80,  81,  193, 

194,  206,  318,  355,  375,  387,  486 
Barling,  Mr.  Gilbert,  229 
Bartlett,  W.,  384,  387 
Bartmann,  81 

Bassnii,  Prof.,  333,  334,  344 
Battle,  Mr.  W.  H.,  371,  388,  398,  400, 
415 ;  his  method  for  radical  cure  of 
femoral  hernia,  368-71 
Bed  for  operation,  38 
Berger,  Prof.  Paul,  395 
Bergmann,  Von,  675 
Bernard,  Dr.,  486 
Bidwell,  Mr.  C.  E.,  747 
Bier,  Prof.,  of  Bonn,  82 
Bigelow,  Prof.,  560,  567 
Biliary  ducts,  operations  on,  161,  169 
Billroth,  88,  193,  I94,  202,  253,  450, 
6i6r   633  !    l^s  method  of  uniting 
unequal-sized  segments  of  intestine, 
269 
Bishop,  Prof.  Stanmore,  542,  547,  548 
Bladder   and  urethra,    plastic   opera- 
tions on,  600-36 

,  operations  on,  558-94 

,  partial  resection  of,  592,  593 

,  removal  of  tumours  of,  588-92 

,  rupture  of,  595-99 

,  total  resection  of,  593-94 


^lake.  Miss  Aldrich,  749  {note)^  758 
Bleeding,  arrest  of,  69 
Blondlot,  M.,  174 
Bloodgood,  Mr.,  335 
Boeckel,*Prof.  J.,  234 


Bond,  Mr.  C.  J.,  106 

Bottini's  operation,  651 

Bov6e's    method    of    uniting    divided 

ends  of  ureter,  555 
Bowels  {see  Intestine) 
Bradford,  50  x 
Braun,  Prof.,  318 
Braune,  172 
Brewer,  158 

Broedel,  Max,  481,  503,  505 
Browne,  Mr.  Buckston,  641 
Bryant,  Mr.,  174,  187 
Bull,  334 
Burgess,  737 
Bumham,  449 
Burrows,  424 

Cadge,  Mr.,  570 
Csecostomy,  300 
Ciecum,  hernia  of,  389-90 
Calculus,  renal,  operations  for,   496- 
510,  513,  515,  533,  548-52 

,  vesical,  operations  for,  558-88 

,  ,  in  women,  587,  588 

,  ,  in  male  children,  570,  571 

{see  also  Gall-bladder,  operations 


on) 

Callesen  of  Copenhagen,  287 
Cancer,  anal,  operation  for,  743-44 

as  affecting  operation,  1 5 

of   uterus,  operations  for,  455^- 

66 
Cantlie,  Mr.  James,  140 
Carl6,  555 
Castration,  679 
Catgut  for  sutures,  54,  57 
Cheyne,  Sir  William  Watson,  245 
Chiene,  Prof.,  368 
Children,  operations  on,  3 
Chinese  twist  for  sutures,  54 
Chlumsky,  217 
Cholecystectomy,  155-60 
Cholecystenterostomy,  167-69 
Cholecystotomy,  146-55 
Choledochotomy,  161-67 

,  retroduodenal,  165 

,  transduodenal,  166 

Chronic  pancreatitis,  239 
Circumcision,  698-701 
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Cirrhosis  of  liver,  omental  Butnre  (epi- 

plopexy)  for,  416 
Civiale,  641 

Clarke,  Mr.  Bruce,  495,  662 
Clay,  Mr.  Charles,  of  Manchester,  426 
Clutton,  Mr.,  320 
Cock's     operation    for    urethrotomy, 

648-50 
Cohn,  217 
Colectomy,  270-73 
Coley,  334 
Collier,  422 

Colon,  excision  of,  270-73 
Colostomy,  286 
Colotomy,  286-301 

,  inguinal,  288-95 

,  lumbar,  295-99 

,  transverse,  299-300 

Common  bile  duct,  incision  into,  161-67 
Condition  of  patient  as  affecting  result 

of  operation  {see  Operation) 
Connell,  Dr«,  249 
Comer,  Mr.  E.  M.,  398,  671 
Couper,  Mr.  John,  486,  675 
Croft,  Mr.,  253 
Cumston,  501 

Curling,  Mr.,  174,  287,  730 
Curtis,  Dr.,  285,  322,  340 
Cusbing,  Mr.,  249 
Cysto-ureterotresis,  555,  556 
Czemy,  Prof.,  154,  155,  217,  449,  530, 

740 
Czemy -I^embert  suture,  247 

Dagron,  M.,  321 
Daily,  597 

Davis,  Mr.   Byron,  155 
Dean,  Mr.  H.  P.,  80 
Delamere,  173  ^ 

Diabetes  as  affecting  operation,  18 
Director,  use  of,  66 
Dissecting  forceps,  46 
Dissectors,  47 
Domette  bandage,  84 
Doran,  Dr.,  436,  439,  442,  462 
Doyen's  or  Hartmann's  clamp,  255 
Draining  of  operation  wound,  75-77 
Dressing  of  wound,  best  material  for, 
84 


Drew,  Mr.  Douglas,  384 

Dsime,  569 

Dumreicher,  495 

Duncan,  Dr.  Matthews,  428 

Dunlap,  426 

Duodenostomy,  224 

Duplay's   operation   for   hypospadias, 

610-12 
Dupu3rtren,  610;    suture  of,  248,  251 
Durham,  Mr.,  391 

Ectopia  vesicfle,  614-33 
,  approximating  the  two  in- 
nominate bones  in,  628-31 
,  flap    operations    in,    621- 


28 


626-28 


-,    Thiersch's   operation  for, 
-,     Wood's     operation     for. 


I 


622-26 
Edebohls,  553 
Edmunds,  Mr.  A.,  206,  661 
Egebert,  174 

Elastic  webbing  bandage,  86 
Elephantiasis    of    scrottmi,    operation 

for,  695-97 
Encapsuled  ovarian  cyst,  443 
Enlarged  prostate,  651-64 
Enterectomy   with    establishment   of 

artificial  anus,  267-69 

with  Murphy's  button,  260-67 

Entero-cholecystotomy,  167-69 

Enterorraphy,  242-51 

Enterostomy,  28c 

Enterotomy,  280-85 

with  circular  suturing  of  divided 

ends,  253-60 
Epididymis,    erasion    of    tuberculous, 

686-88 
Epilepsy  as  affecting  operation,  17 
Epiplopexy  for  cirrhosis  of  the  liver, 

416 
Epispadias,  600-14 

,  N61aton's  operation  for,  602-4 

,  Thiersch's  operation  for,  605-8 

Erasion    of    tuberculous    epididymis, 

686-88 
Eve,  Mr.  P.  S.,  I45i  i57,  3i9,  54^ 
Excision  of  bladder,  593-94 
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Bxdsion  of  colon,  270-73 

of  gall-bladder,  155-60 

of  luemorrhoids,  713-18 

of  kidney,  515-35 

of  liver,  partial,  141 

of  parietal  part  of  sac  in  hydro- 
cele, 6jr^-y7 

of  prostate  gland,  651-64 

of  pylorus,  193-204 

of  rectum,     733-36,     -jn,    738, 

739-64 

of  small  intestine,  252-79 

of  spleen,  418-25 

of  strictured  portion  of  urethra, 


650 


—  of  testis,  679-88 

—  of  uterine  appendages,  445-48 

—  of  uterus,  449-66 

—  of   vas    deferens     and    vesicula 
seminalis  in  tubercle,  685,  686 

of  vermiform  appendix,  397-416 


External  urethrotomy,  643-50 
Extirpation  of  spleen,  418-25 

Faecal  fistulee,  operations  for,  323-31 

Fagge,  Mr.  C.  H.,  319 

Fallopian  tube  and  ovary,  hernia  of,  392 

Farabeuf's  retractor,  49 

Fatty  hernia,  392,  393 

Femoral  hernia,  364-75 

,  radical  cure  of,  364-71 

,  strangulated,  371-75 

Penger,  174,  554 

Fenwick,  E.  H.,  497,  525,  579,  588,  592 

Fergusson,  Sir  W.,  53,  64 

Fibrous  stricture  of  stomach,  opera- 
tions on,  187-91 

Finney,  Dr.,  216 

Firth,  Dr.  Charles,  393,  394 

Fissure,  anal,  729-30 

Fistula,  anal,  723-29 

,  blind  external,  726 

,  blind  internal,  726 

,  horseshoe,  726 

Fistuls,  faecal,  operations  for,  323-31 

,  multiple,  727 

Pitz,  Prof.,  227,  313 

Flap  operations  for  closing  in  defects 
in  ectopia  vesicae,  621-28 


Forceps,  artery,  47 

,  dissecting,  46 

,  tenaculum,  70 

,  toothed,  47 

Foreign  bodies  in  intestine,  320,  321 
Forster,  Mr.  Cooper,  174 
Frank,  175,  182 

Franks,  Mr.  Kendal,  253,  266,  276 
Freund,  450 

Freyer,  Mr.  P.  J.,  567,  569,  653,  657. 
660,  664 

Galabin,  Dr.,  473,  475,  477 
Gall-bladder,  excision  of,  155-60 

,  operations  on,  143-60,  169 

Gardner,  Dr.  W.,  of  Adelaide,  131 
Garson,  573 
Gastrectomy,  193-204 
Gastric  stricture,  190 

ulcer,  217 

,  operation  for,  217-24 

without  perforation,  opera- 

tion  for,  222 
Gastro-jejunostomy,  188-89,  204-17 

,  anterior,  208-10,  213 

,  posterior,  210-14 

Gastro-plasty,  188 

Gastrostomy,  174-84 

Gastrotomy,  184-87 

G«y,  249 

Gersuny,  754 

Gibson,  340 

Godlee,    Mr.    Rickman,   19,   139,   140, 

395,  686,  688 
Gontschaiow,  569 
Gopel,  384 

Gould,  Mr.  Pearce,  650,  693 
Gout  as  affecting  operation,  14 
Granville,  426,  449 
Gross,  174,  184 
Guinard,  82 
Giinther,  174,  193 
Gunthorpe,  Mr.  G.,  57 
Gussenbauer,  193 

Hacken,  278 

Haematemesis,  223-24 

Haemophilia  as  affecting  operation,  16 

Haemorrhage,  arrest  of,  69 
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Hemorrhoids,  702-22 

,  operation     for    by    clamp    and 

cautery y  718 

, for  by  excision,  713-18 

,  for  by  ligature,  708-1  x 


,  suture  round  clamps  for,  711-13 

Hagedom's  needles,  50 

Hahn,  Dr.,  of  Berlin,  487 

Haller,  109 

Halsted,  Dr.,  163,  227,  333,  335 

Harris  of  Chicago,  542 

Harrison,  Mr.  R.,  553,  597,  662 

Hart,  Dr.,  429,  573 

Hartmann,  164,  193,  194,  201,  206,  289 

Hartmann's  or  Doyen's  clamp,  255 

Heart  disease  as  affecting  operation. 

Heath,  Mr.  C,  595 

Heaton,  220,  424 

Heinecke,     740 ;      operation     of,     on 

rectum,  756 
Hektoen,  391 
Helme,  Dr.  T.  A.,  453,  466 
Henle,  467 

Hepatic  abscess,  operations  on,  137-41 
Hepatotomy,  141 
Herman,  Dr.  G.  E.,  470 
Hernia,  fatty,  392,  393 

,  femoral,  radical  cure  of,  364-71 

,  inguinal,  radical  cure  of,  333-55 

,  intraparietal,  396 

,  lumbar,  396 

,  obturator,  393-96 

of  caecum,  389-90 

of  ovary  and  Fallopian  tube,  392 

of  vermiform  process,  39^^-92 

,  operations  on,  332-96 

,  perineal,  396 

,  prevesical,  396 

,  rarer  varieties  of,  389-96 

,  sciatic,  396 

,  strangulated  femoral,  371-75 

,  strangulated  umbilical,  381,  387 

umbilical,  375-85 

, ,  radical  cure  of,  377-85 

,  ventral,  radical  cure  of,  38  5-89 

Herniotomy  {sec  Hernia) 
Heuston,  740 
Hildebrand,  5g9 
2  X 


Hilton,  287,  395 

Hochenegg,  740,  754 

Holmes,  622 

Hour-glass    stomach,    operations    on, 

187-91 
Houston,  Robert,  of  Glasgow,  426 
Hutchinson,  Sir  Jonathan,  470 
Hydatids  of  liver,  operations  on,  128-37 
Hydrocele,  672-78 
,  excision  of  parietal  part  of  sac 

in,  675-77 
,  incision  and  eversion  of  sac  in, 

677 

,  injection  for,  674,  675 

,  selection  of  operation  for,  678 

,  simple  tapping  for,  672-74 

Hypospadias,  608-14 

,  Anger's   operation    for,    612-13 

,  Duplay's  operation  for,  610-12 

,  Szymanowski's  operation  for,  613 

,  Wood's  operation  for,  613,  614 

Hysterectomy,  449-66 

,  complete,  for  cancer,  459-62 

,  ,  for  myomata,  452-59 

,  vaginal,  for  cancer,  462 

I  Hysteria  as  affecting  operation,  17 

III,  Dr..  252 

Implantation,  lateral,  270 
Incision  and  eversion  of  sac  in  hydro- 
cele, 677 
,   Inguinal  canal,  methods  of  narrowing 
or  obliterating,  344-50 

colotomy,  288-95 

. hernia,  congenital,  351 

,  radical  cure  of,  333-64 

,  strangulated,  355-^4 

,  with  retained  testis,  351-53 

lymphatic    glands,    removal    of, 

692,  693 
Insanity  as  affecting  operation,  18 

induced  by  operation,  18 

Instrument  trays,  59 
Instruments  and  accessories,  43 
Internal  urethrotomy,  639-43 
Intestinal  anastomosis,  277-79 

I fistulfle,  323-31 

I obstruction,     acute,     operations 

for,  302-22 
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Intestine,  methods  of  uniting  unequal- 
sized  segments  of,  269,  270 

,  operations  on,  238-331 

,  resection  of,  252-76 

,  strangulation  of,   312 

,  suture  of,  242-5 1 

Intraparietal  hernia,  396 
Intussusception,  3 1 4-20 
Irving,  Mr.  Hamilton,  581 

Jacobson,  Mr.  W.  H.  A.,  382,  397,  398, 

621,  670,  674 
Japanese  silk  for  sutures,  54 
Jejunostomy,  224 
Jobert,  245 
Jones,  713 

Jones,  Mr.  D.  Fiske,  595 
Jones,  Sydney,  174 
Jordan,  Mr.  Pumeaux,  453 

Kader,  175 

Kangaroo  tendon  for  sutures,  55,  56,  58 

Keegan,  Surgeon-Major,  569,  570,  571 

Keen,  W.  W.,  141 

Kehr,  Hans,  147,  155,  156,  160,  161 

Keith,  Dr.  A.,  405,  426,  449,  466,  538, 

540 
Kelly,    Prof.    Howard,    398,  449,  455, 

456,  458,  460,  758 
Kennedy,  A.  K.,  376 
Kermisson,  321 
Keyes,  Dr.,  567 
Kidney  disease  as  affecting  operation, 


22 


tt 


needling  "  the,  503 


Kidneys   and   ureters,   operations   on, 

478-557 
Kimball,  449 

K6berl6,  Prof.,  253 

Kocher,  Prof.,  56,   161,  164,  165,  168, 

182,  183,  193,  201,  215,  318,  333,  344, 

364,   520,  740;    his  modification  of 

gastro-jejunostomy,  215 
Konig,  Prof.,  520 
Korte,  Prof.,  229 
Kraske,   740,   754  ;    his  operation  for 

excision  of  rectum,  750,  764 
Kuckc,  203 
Kiickler,  of  Darmstadt,  418 


Kiimmell,  Prof.,  307 
Kiister,  154 

Langenbuch,  Prof.,  155,  164,  224;  his 
incision  in  abdominal  perinephro- 
tomy,  496 

Laparotomy,  87-123 

Ivateral  anastomosis  by  suturing,  278 

implantation,  270 

Leaf,  Mr.  P.  C.  H.,  174 
Lejar,  M.,  142 

Lembert's  sutures,  248,  249-51 

Leszczynski,  319 

Lett,  Mr.,  403 

Leucocythsemia  as  affecting  opera- 
tion, 15 

I^ewers,  Dr.  A.  H.  N.,  444, 462, 466, 469, 
470,  472 

Ligature  material,  54-56 

retractors,  67 

Ligatures,  sterilisation  of,  57-59 
Lisfranc,  740 

Lister,  Lord,  S3,  333 

Litholapaxy,  559-70 

Lithotomy,  median  perineal,  583-^7 

,  suprapubic,  572-83 

Littre,  287 

Liver  disease  as  affecting  operation,  21 

,  hydatids  of,    128-37 

,  operations  on,  124-42 

I   ,  partial  excision  of,  141 

Lizars,  426 

Lloyd,  Mr.  Jordan,  226 

Local  analgesia,  78-82 

Lockwood,  Mr.  C.  B.,  398,  590 
,  I/oreta's  operation,   190 

Lumbar  colotomy,  295-99 

hernia,  396 

nephrectomy,  518-26 

operation  for  appendix  aoscess, 


402 


perinephrotomy,  48S-96 


Lung  disease  as  affecting  operation,  30 

McArdle,  Mr.,  253 

McBurney,  Dr.,  161,  165 

MacCormac,  Sir  William,  239,  595,  597, 

598,  599 
McCosh,  Dr.,  276 
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McDowell,  Kphraim,  of  Kentucky,  426, 

427 
MacEwen,  Sir  William,  333,  337,  341 

McGavin,  Mr.  L.,  384,  387 

McGill,  of  I>eds,  652,  653 

Mackenzie,  Dr.  Hector,  539 

McLeod,  695 

Macready,  Mr.,  396 

Maisonneuve,  278,  640 

Makins,  Mr.  G.  H.,  276,  396,  629,  630, 

631  ;  his  intestinal  clamp,  255 
Manson,  Sir  Patrick,  140 
Marsh,  Professor  Howard,  4 
Martin,  Dr.  Christopher,  451 
Maunsell,    Dr.,    256 ;     his   method   of 

intestinal  invagination,  261-63 
Maylard,  Mr.  A.  E.,  206 
Mayo,  382 

Median  perineal  lithotomy,  583-87 
Meyer,  W.,  384 
Michaux,  164 
Mickulicz,  206,  228,  450 
Miley,  Dr.  Miles,  388 
Mitchell,  711 
Morison,    Rutherford,    183,    193,    317, 

416,  424 
Morris,  Dr.,  of  New  York,  398 
Morris,  E.  W.,  trough  jars  devised  by, 

36 
,  improvements   of,   in  operating 

table,  40 
Morris,  Mr.  Henry,  484,  485,  486,  487, 

494,    503,    505,   508,   509,   5«o,    513, 
520,  522,  532,  550,  551,  552 

Morton,  Dr.,  276 

Moynihan,  Mr.  B.  G.  A.,  142,  151,  160, 
164,  187,  190,  191,  193,  206,  212, 
217,   218,   219,   222,   223,   227,   290, 

382,  621 

Mummery's  operation  for  complete 
removal  of  rectum,  744,  748,  749 ;  761 

Murphy's  button,  244,  263 

Murray.  R.  W.,  386 

Mynter,  Dr.,  of  Niagara,  398 

Myoma ta,  complete  hysterectomy  for, 
452-59 

Needle-holders,  51 
Needles,  49-51 


"  Needling  "  the  kidney,  503 
Nelaton,   174,  601 
N^la ton's  operation,  280-85 
for  epispadias,  602-4 

volsella,  433 

Nephrectomy,  5.15-35 
,  abdominal,  526-31 

,  abdomino-lumbar  method  of ,  532 

by  lateral    extraperitoneal    inci- 
sion, 532 

by  median  incision,  532 


,  lumbar,  518-26 

,  partial,  533-35 

Nephrolithotomy,  496-510 
Nephropexy,  535 
Ncphrorraphy,  535-48 

from  in  front,  547,  548 

,  posterior,  542-47 

Nephrotomy,  510-14 
Nephrotresis,  514,  515 
Nervous  affections  as  influencing  opera- 
tion, 17-18 
Newland,  H.  S.,  615,  618 
Newman,  510 
Nicaladoni,  355 
Nitch,  671 
Nussbaum,   168 

Obesity  as  affecting  operation,  9 

Obturator  hernia,  393-96 

(Esophageal  stricture  from  stomach, 
dilatation  of,  190 

Old  age,  operations  ip,  5 

Olshausen,  444 

Omental  suture  for  cirrhosis  of  liver, 
416 

Openshaw,  Mr.  T.  H.,  650 

Operating  table,  39-42 

,  arrangements  of,  62 

theatre,  34-37 

Operation,  accessories  of,  43,  59-61 

,  after-treatment  of  wound,  83-86 

-*,  arrest  of  bleeding,  69 

as  affected  by  acute  disease,  16 

by  age,  3 

by  alcoholism,  10 

by  alimentary  canal  dis- 
orders, 20-21 

by  ana^mia,  15 
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Operation  as  affected  by  cancer,  15 

• —  by  diabeteF,  18 

by  hsemophilia,  16 

. by  leucocytluemia,  15 

by  liver  disease,  2 1 

by  lung  disease,  21 

by  nervous  affections,  17-18 

by  obesity  and  plethora,  9 

by   rheumatism  and   gout, 

14 
by  robustness  or  feebleness, 


by  scurvy,   16 


by  sex,  6 

by  syphilis,  14 

by  tuberculosis,  11 

by  visceral  disease,  19 

,  bed  for,  38 

,  closure  of  wound,  71 

,  clothing  for,  27 

,  diet  for,  25 

,  hour  for,  28 

in  private  house,  37 

,  instruments  for,  43 

,  local  analgesia  in,  78-82 

,  making  the  wound,  64 

,  preparation  of  patient  for,  24  28 

wound,  after-treatment  of,  83 

,  bandaging,  84-86 

,  best  material  for  aressing, 

84 
,  closure  of,  71 

,  draining  of,  75-77 

~,  making  an,  64 

Operator,  dress  for,  32 

,  qualifications  of,  29-32 

Otis,  Prof.,  560 

Ovarian  cyst,  encapsuled,  443 

Ovariotomy,  426-44 

Ovary  and  Fallopian  tube,  hernia  of, 

392 
Owen,  Mr.  Edmund,  231.  396 

Page,  Mr.  H.,  206 

Paget,  Sir  James,  i,  Z  \note),  5,  11,  13, 

21,  122 
Paget,  Mr.  Stephen,  736,  7^,7 
Pancoast,   Dr.,   of   Philadelphia,   621, 

622 


Pancreas,  operations  on,  225-37 
Pancreatic  cysts,  operation  for,  233-37 
Pancreatitis,     acute,     operation     for, 

227-29 

,  chronic,  operation  for,  229-33 

Parasacral    incision    for    removal    of 

rectum,  756,  757 
Par4,  Ambrose,  468 
Parker,  632 

,  Mr.  Rushton,  192 

Parry,  R.  H.,  371 

Partridge,  S.,  733 

Patient,  preparation  of,  24-28 

Paul,  Mr.  F.  T.,  397,  638  {n<He),  755, 

758 
Paul's  glass  tube,  291 

Pawlik,  458 

P^an,  193,  418 

Penis,  amputation  of,  609-94 

Perineal  hernia,  396 

lithotomy,  median,  583-87 

prostatectomy,  663,  664 

section,  644 

Perineo-abdominal  excision  of  rectum, 

758-60 
Perinephrotomy,  487-96 

,  abdominal,  496, 

,  anterior,  496 

,  lumbar,  488-96 

Perineum,  ruptured,  467-77 

Peters,  Prof.  G.  A.,  618,  619,  621,  631 

Petersen,  Prof.,  573 

Petit,  M.,   146 

Phelps,  384 

Piles  (see  Haemorrhoids) 

Pitts,  Mr.  B.,  319,  424 

Plastic    operations    on    bladder     and 

urethra,  600-36 

on  ureter  and  pelvis,    556 

Plethora  as  affecting  operation,  9 

Pollard,  Mr.  Bilton,  276 

Posterior  gastro-jejunostomy,  210-14 

nephrorraphy,  54^-47 

perinephrotomy,  488-96 

Pott,  Percival,  724 

Pozzi,  M.,  161 

Pratt,  Lieut. -Colonel  J.  J.,  677 
Preparation  of  patient,  34-28 
Prevesical  hernia,  396 
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Proctectomy,  739 
Prolapse  of  rectum,  731-38 
,  injection    of    paraffin   for, 

71^^  717 
,  treatment   of    by  caustics 

or  the  cautery,  712-11 
,  treatment  of  by  excision, 

733-36 
Prostatectomy,  651-64 

,  alternatives  to,  651 

.  perineal,  663-64 

,  suprapubic,  658-63 

Puech,  392 

Pyelolithotomy,  500,  501 

Pylorectomy,  193-204 

Pyloric  stricture,  dilatation  of,  190 

Pyloro-plasty,  191-93 

Pylorus,  resection  of,   193-204 

Quain,  124,  145,  374»  4i9 
Qu^nu,  M.,  164,  740,  744,  759 
Quittenbaum,  of  Rostock,  41 8 

Radical  cure  {&ce  Hernia) 

Ramdohr,  243,  245,  252 

Rand,  Mr.,  310 

Raye,  711 

Rectum,    excision    of,     733-36,     717^ 

73^f  739-64 
, ,     by     abdominal     section, 

757-58 

, ,  by  perineal  route,  744-49 

, ,      by       perinco-abdominal 

method,  7SS-60 
-, ,  by  sacral  route,  749-  57 


, ,  by  vagina,  y(K) 

,  operation  on,  by  parasacral  in- 
cision, 756,  757 

, ,      by      temporary      sacral 

resection,  756,  757 

,  partial  excision  of,  744-48 

,  prolapse    of     {sec     Prolapse    of 

rectum) 

Reef  knot,  54 

Reeves,  Mr.  H,  A.,  ziij 

Reichel,  253,  276 

Removal  of  appendix  during  quiescent 
period,  404,  412 

Ren  ton,  Dr.  Cra>\'ford,  164,  33 1 ,  368, 458 


Resection  of  veins  in  varicocele,  670 

Retractor,  48-49 

Retroduodenal   choledochotomy,    165 

Reybard,  M.,  252 

Reyn  and  Rydygier's  operation  on 
rectum,  757 

Rheumatism  as  affecting  operation,  14 

lUchard,  621 

Richardson,  Dr.,  of  Harvard,  187 

Rigby,  Mr.  H.  M.,  315,  319,  550,  552 

Rivtngton,  Mr.  W.,  595 

Robson,  Mr.  A.  W.  Mayo,  22,  141,  146, 
147,  161,  162,  164,  168,  193,  206, 217, 
218,  228,  229,  231.  232,  233,  494, 
624,  625,  626,  653,  736 

Robson's  bobbin,  245 

Rochard,  321 

Rokitansky,  Prof.,  485 

Roux,  Prof.,  1 54,  41 5, 621 ;  his  method 
of  dealing  with  the  femoral  ring, 
367-68  :  his  Y-method  of  gastro- 
jejunostomy, 214 

Rovsing,  Prof.  T.,  552,  593 

Rupture  of  bladder,  595-99 

of  perineum,  467-77 

Sacral  resection  for  excision  of  rectum, 

749-57 
Salmon,  7 1 1 

Saltzmann,  203 

Sauter,  of  Constance,  449 

Scalpel,  method  of  holding,  64 

Scalpels,  44 

Scarrone,  355 

Schlatter,  Dr.,  of  Zurich,  193,  194 

Schroeder,  Prof.,  450 

Schwartz,  164 

Sciatic  hernia,  396 

Scurvy  as  affecting  operation,  6 

Scrotal  elephantiasis,  695-97 

Scrotum,  excision  of  part  of,  670 

Sedillot,   174,  182 

Seldowitsch,  595 

Senn,  Dr.,  255,  278 

Servetti,  353 

Sex  as  affecting  operation,  6 

Shildon,  402,  403 

Shoval,  184 

Silk  sutures,  53,  56,  58 
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Silkworm  gut,  52,  56,  58 

Silver  wire,   56 

Simon,  Oustav,  of  Heidelberg,  486 

Simon,  John,  617 

Simpson,  Graham,  424 

Sims,  Dr.  Marion,  146 

Skin,  preparation  of  for  operation,  25 

Smith,  Greig,  466,  625 

Smith,   Nathan,  of  Connecticut,   426, 

427 
Smith,  Sir  T.,  197,  255  ;    his  intestinal 

clamp  forceps,  255 
Smith,  Mr.  Stephen,  613 
Sonnenburg,  Prof.,  206 
Spencer,  Dr.  H.,  466 
Spencer,  Mr.  W.  G.,  665,  666 
Spinal  analgesia,  technique  of,  80-82 
Splenectomy,  418-25 
Sponges,  cleansing  of,  60-61 
Stein,  Dr.,  594 

Sterilisation  of  ligatures,  57-59 
Stewart,  Dr.  Fergusson,  11 1 
Stolper,  596 
Stomach,    hour-glass,    operations   on, 

187-91 

,  operations  on,  171-224 

Stone  (see  Calculus) 

Strangulated  femoral  hernia,  371-75 

inguinal  hernia,  353-64 

umbilical  hernia,  380-81 

Strangulation  of  intestine  by  bands  or 

through    apertures,    operation    for, 

312-14 
Stricture  of  stomach,  fibrous,   187-91 

of  ureter,  557 

of  urethra,  637-50 

Suprapubic  lithotomy,  572-83 

prostatectomy,  658-63 

Surgeon's  knot,  53 

Suture  material,  52-54,  56-57 

Sutures,  buried,  56,  73 

for  enterorraphy,    248-51 

,  Dupuytren's,  248,  251 

,  Lembert's,  248,  249-51 

,  removal  of,  74 

Swain,  Mr.  James,   121 

Swain,  Mr.  Paul,  700 

Syme's  operation  for  urethrotomy,  644, 

645 


Symington,  Prof.,  573 
Syphilis  as  affecting  operations,  14 
Szymanowski's    operation     for    hypo- 
spadias, 613 

Table,  operating,  39,  62 

Tait,  Lawson,  88,  131,  147,  470,  472  ; 

his  cholelithotomy  forceps,    151 
Talma,  Dr.,  416 
Taylor,  Mr.  WiUiam,  304,  319 
Teale's  probe  gorget,  647 
Teevan's  urethrotome,  640 
Tenaculum  forceps,  70 
Testis,  excision  of,  679-88 
Thiersch,  Prof.,  632,  693  ;  his  operation 

for    ectopia    vesicae,    626-28 ;      for 

epispadias,  605-8 
Thomas,  Dr.,  131 
Thomas,  Mr.  I^ynn,  660  {note) 
Thompson,  Sir  Henry,  558,  560,  568, 

569,  588,  642,  643  ;  his  urethrotome, 

641-42  ;   his  vesical  tumour  forceps, 

591 

Thomson,  Mr.  Alexis,  542 

Thomson,  Sir  William,  653,  6^)2 

Thorbum,  Mr.  W.,  685 

Thornton,  Mr.,  187,  495 

Tillaux,  M.,  173 

Toothed  forceps,  47 

Transduodenal  choledochotomy,  106 

Transverse  colotomy,  299,  300 

Travers,  243 

Trays  for  instruments,  59 

Trendelenburg  position,  40,  et  passitn 

Trendelenburg's  operation  for  approxi- 
mating the  two  innominate  bones, 
628 

Tubby,  Mr.  A.  H.,  398 

Tuberculosis  as  affecting  operation,  x  i 

Tumours  of  bladder,  removal  of,  588-92 

Turner,  Mr.  G.  R.,  398,  401 

Tuttle,  Mr.,  763 

Ulcers  {see  Anal  fissure  and  ulcer) 
Umbilical  hernia,  375-85 

,  congenital,  375,  376 

,  infantile,  376,  377 

of  adults,  377 

,  radical  cure  of,  $77-S$ 
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Umbilical    hernia,    strangulated,    381, 

387 
Ureter,  injuries  of,  553 

,  plastic  operations  on,  556 

,  stricture  of,  557 

,  Van  Hook's  method  for  uniting 

divided  ends  of,  554,  555 

Uretcio-lithotomy,  548-52 

Ureterotresis,  552,  553 

Ureters,  transplantation  of,  into  rec- 
tum, 617-21 

Urethra,  excision  of  strictured  portion 
of,  650 

and   bladder,   plastic   operations 

on,  600-36 

,  stricture  of,  637-50 

Urethral  fistula,  acquired,  634-36 

Urethrotomy,  G>ck's  operation,  648-50 

,  external,  643-50 

,  internal,  639-43 

,  Syme's  operation,  644,  645 

,  Wheelhouse's  operation,  645-48 

Uterine  appendages,  excision  of,  445-48 

Uterus,  operations  for  cancer  of,  459- 
66 

,  removal  of,  449-66 

Vaginal  excision  of  rectum,  760 

hysterectomy  for  cancer,  462 

Van  Hook's  method  of  uniting  divided 

ends  of  ureter,  554,  555 
Varicocele,  665-71 
Vas  deferens,  excision  of,  in  tubercle, 

685,  686 
"  Vasectomy,"  651 

Ventral  hernia,  radical  cure  of,  385-89 
Vermiform    appendix,    operations   on, 

397-4 1  ^:> 
,  hernia  of,  390-92 

Vemeuil,  12,  19,  93 

Vernon,  718 

Vesical  calculus  {see  Calculus) 

disease  as  affecting  operation,  19 


Vesicula    seminalis,    excision     of,     in 

tubercle,  685,  686 
Volkmann,  Prof.,  135 
Volvulus,  314 
Vulliet,  M.,  545 

Wallace,  Mr.  C,  319 

Wallis,  Mr.  P.  C,  266 

Wassilief!,  M.,  396 

Watson,  552,  593,  664 

Wehr,  193 

Weiss,  560 

Wells,  Sir  Spencer,  88,  115,  418,  426, 

436,  437,  444,  449 
Wells'  artery  forceps,  47 

pedicle  needle,  434 

syphon  trocar,  433 

Wheelhouse's  grooved  probe,  645 

operation  for  urethrotomy,  645- 

48 

White,  Dr.  Hale,  231 
White,  Dr.  Sinclair,  416 
Whitehead,  W.,  713 
Wiggin,  318 
Willems,  755 
Williams,  Sir  John,  462 
Wilson,  Dr.,  no 
Winckel,  396 
Winiwarter,  168,  193 

Witzel,  175,  384,  775 

WoeWer,  Prof.,  204,  206,  234 

Wood,  Prof.  John,  333,  334,  629 ; 
his  operation  for  ectopia  vesicae, 
622-26  ;    for  h3rpospadias,  614 

Wound  (see  Operation  wound) 

Wright,  of  Manchester,  423 

Wiitzer,  333 

Young,  664 

Zaccarclli,  418 
2^sas,  184 
Zuckerkandl,  757 
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